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ConLract No. DACWO7-78-C--O049

SCHEDULE "A"

SCOPE OF SERVICES

1. Obligation of the Contractor. The Contractor shall: (a) install
and maintain instrumentation suitable for gathering prototype data on
San Francisco Bay-Delta; (b) develop the necessary software to convert
the data into the specified form as set forth in paragraph 3; (c) fur-
nish documentation of required computer programs; and (d) furnish the
results to the Government in the form and at the times set forth below,
and furnish all necessary personnel, facilities, equipment, materials
and transportation to perform the work described herein in a profes-
sional manner. His representatives shall be available to meet with
Government personnel at checkpoints and at other times as requested by
the Contracting Officer. The Contractor shall perform his services in
accordance with this Schedule and the Ceneral Provisions. He shall make
appropriate use of information furnished by the Government.

2. Obligation of the Government. Government personnel will be avail-
able for advice and comments on all work under this contract. They will
meet with the Contractor at the checkpoints to discuss his prcoress and
to give guidance. Any comment, advice and/or guidance given by Govern-
ment personnel will be to assist the Contractor in performing his uork
and will not change his scope of services or release the Contractor from
performing all work required hereunder unless written notification of

such, signed by the Contracting Officer, is ieceived by the Contractor.

3. Description of the Work. The purpose of prototype data acquisition
under this study is to obtain a quantitative, detailed, data base on

* salinity, temperature and turbidity variants with tides and currents.
The information will be used to evaluate the "noise" and short and long
term response time of the prototype and the results of physical model
tests. The data by itself will serve as a historic hydrodynamic model
of Carquinez Strait. Two types of stations are to be installed: de-
tailed in-situ stations and limited in-situ stations.

The detailed in-situ stations will observe at three levels in the
water column (near surface, mid-depth and near bottom) the following
parameters: current velocity (magnitude and direction), salinity (from
electrical conductivity), temperature, and turbidity (percent transmis-
sion). Information of tidal elevation will be obtained using a pressure
sensor in the water column. Sample interval will be thirty minutes over
a two-year period. Station locations are:
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TLonmttde Latitude

a. Suisun Bay at Chipps Island Pile "27" 121°55'59" 38003'061#
b. Suisun BAy at Port Chicago Pile "17" 122*01'12" 38003'46 '

c. Suisun Bay above Benicia Br. Pile "6" 122°06'32" 38°02'33"
d. Carquinez Strait Pile "20" 122011'39' 38°03'15"
e. San Pablo Bay Pile "9" 122"21'04" 38°02'32"

A limited in-situ station shall be installed to record mid-depth

salinity, turbidity, and temperature at the following location:

Longitude Latitude

a. Grizzly Bay 122°02'19" 380071046

Exact station locations and installation shall be cleared with the

Coast Guard.
For the above instrumentation, the precision of parameter measure-

ments shall be:

a. Tidal stage (+ I cm MLLW 10 see. sample)

b. Currents (magnitude + 0.05 m/s- and direction + 50)

c: Electrical conductivity corresponding to salinities of one to

twenty-five parts per thousand (0.02 millimho/cm)

d. Temperature + 0.10 C

e. Turbidity (optical transmissibility) + 2% full scale

The government will furnish the necessary electronic data-gathering
and recording equipment. The Contractor shall furnish all mechanical

, equipment necessary for proper field installation. He shall also obtain
mooring insurance on the government-furnished equipment. He shall
maintain all equipment in operatig condition so that specificatiQns are
met. Contractor shall safeguard government equipment in his care and

shall report the use of spare parts in his monthly report and shall

return the spares or their substitutes at the complction of this con-

tract.

Data from the detailed stations shall be collected on tape and
computer reduced by the Contractor using government-furnished computer

(LBL) as follows:

a. Tidal Elevation.

(1) For each station, plot filtered data versus time
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(2) For ltH, LH, HL and LL, plot e]evwtons verrus ti;-e
versus distance

(3) For HH, LH, IlL, and LL, plot time lag versus tine
versus distance.

b. Currents.

(1) For each station and each depth plot data versus tiae.

(2) For each station and slack, maximum ebb and maximum flood,
plot vertical lag time versus time.

(3) For each depth and slack, maximum ebb and maximum flood,

plot lag time between stations versus time.

c. Salinity.

(1) For each station and each depth, plot data versus time.

(2) For each depth, plot salinity versus distance versus time.

(3) For each station, plot salinity versus depth versus time.

d. Temperature.

(1) For each station and each depth, plot data versus time.

(2) For each depth, plot temperature versus distance versus
time.

(3) For each station, plot temperature versus depth versus
time.

e. Turbidity.

(1) For each station and each depth, plot data versus time.

(2) For each depth, plot turbidity versus distance versus
t ime.

(3) For each station, plot turbidity versus depth versus time.

(4) Plot turbidity versus salinity.

Data from the limited station shall be collected on tape ard coLi-
puter reduced by the Contractor :s follows:
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a, Salinity - plot data versus time.

b. Temperature - plot data versus time.

c. Turbidity - plot data versus time.

The maximum data gap shall not exceed one month for any one sta-
tion. Total down time during the period of observation shall not exceed
30 days per year.

4. Checkpoints.

Checkpoint 1 Details for station installation including
location, support systems, instrumentation,
calibration procedures and data reduction.

Checkpoint 2 Report of installation completion including
description of sites, stations, instrumentation,
data reduction format (tape layout), users
manual, and calibration reports.

Checkpoint 3 thru 14 Monthly reporting of data with edited
computer reduction plots in microfiche, and
raw and reduced data on tapes.

Checkpoint 15 Final Report, including co-mplete data reduction
for the period of installation, and final
user's manual for the data reduction programs.

5. Period of Services and Reports. The Contractor shall perform the
work to obtain data for a one-year period. The raw and reduced data for
each month and twenty copies of the specified plots in microfiche form
shall be delivered to the Government within fifteen days after the end
of each month. The raw data shall be delivered to the Government in the
following form:

a. 9-track, 800 bpi tape, ASCII.

b. Tape shall be blocked 12 80-character records per block,

even parity.

c. The first tape record will be a header containing the following
information: an identifying label of 1-10 characters; data and
time (GMT) of first sampling on the tape; date and time (MIT)
of the last sampling; number of tapes in month's sbmittal,
sequence number of reel, if a multli-reel submittal, and the
number of re'ords on the reel.
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d. Each rcord will represent one data sampling and will contain
at least a station ID, data and time (GMT) of sampling, current
magnitude in cm/sec, current direction, salinity to tenths in
parts per thousand, temperature, turbidity, and tidal stage in
centimeters.

e. One month of data per tape.

The schedule for checkpoints commencing with the notice to proceed
is as follows:

Checkpoint I - 15 Calendar Days

Checkpoint 2 - 45 Calendar Days

Checkpoints 3-14 - Monthly starting 45 days after Checkpoint 2

Checkpoint 15 - 430 Calendar Days

A final report will be submitted 430 days after the notice to
proceed. The final report will discuss instrumentation at the sites and
present composite plots of the two years of data. The final report will
be typed single spaced on 8x10-i/2 inch sheets. Illustrations shall be
computer plots, paper or microfiche, suitable for reproduction.

Optional Services.

I. The government may, at its option, authorize the Contractor to
attempt recovery in the event of loss or damage to government equipment.
If this option is exercised, the Contractor shall search and recover
such items as may be found within a two-day search.

II. If the equipment is recovered in operating condition, the govern-
ment may, at its option, authorize reinstallation of the equipment.
Should it exercise this option, the Contractor shall perform such rein-
stallation.

III. If the equipment is not recovered in operating condition, the
government may, at its option, authorize repair or replacement, and
should it exercise this option, the Contractor shall pay for the cost of
such repair or replacement and reinstall the equip.ent.

IV. The government may elect to extend the period of services another
year by giving notice to the Contractor at least 90 calendar days before
checkpoint 14. If this option is exercised, the checkpoint definitions
and schedules will be modified by changing "Checkpoints 3-14" to read
"Checkpoints 3-26," "Checkpoint 15" to read "Checkpoint 27," and "430"
days to read "795" days.

Payment for optional services shall be as stated in article 4,
Compensation to the Contractor.
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APPENDIX 2

p Field Data Sheet Forms



CORPS OF ENGINEERS PROJECT DACW07-78-C-0049 In use from

SAN PABLO - CHIPPS ISLAND February 1979 to
Eebruary 1980

GROUND TRUTH DATA 
SHEET

STATION(spell out): STATION NO.:

CALIFORNIA
CALENDAR DATE: MONTH(spell out): DAY YEAR

(leave blank)

CALIFORNIA ARRIVAL TIME:

DEPA URE TIME:

RECORDER'S SIGNATURE:

PURPOSE OF STATION VISIT:

1) Visual Insnection 2) Instrument Check

3) Tape Change 4) Battery Change

5) Damage Repair 6) Other - :

PHYSICAL DATA:

DIRECTION TOWARD WHICH CURRENT IS FLOWING (degrees magnetic):

TIME: EBB OR FLOOD?:

FLOW METER READINGS (start): (end):

FLOW METER TIMES (in water): (out of water):

(leave blank)

COMMENTS ON CURRENT:

BUCKET TEMPERATURE °C:

SALINITY BOTTLE NUMBER:

(leave blank)

REMARKS (problems with equipment, etc.):
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REVISED FORM--In use

from February-July 1980

CORPS OF ENGINEERS PROJECT DACW07-C-0049

SAN PABLO - CHTr-- £SLAND

GRnMT7 '.'RUTH DATA SHEET

INITIAL

STATION (spell out): STATION NO.

CALIFORNIA
CALENDAR DATE: MONTH (spell out): DAY YEAR

(leave blank)

CALIFORNIA ARRIVAL TIME: DEPARTURE TIME:

TASKS ACCOMPLISHED ON THIS STATION VISIT:

PHYSICAL DATA:

DIRECTION TOWARD WHICH CURRENT IS FLOWING (degrees magnetic):

TIME: EBB OR FLOOD?:

FLOW MTR REVS (start): (end): (diff):

FLOW MTR TIME (in water): (out): (diff):

REVS/MIN: SPEED:

COMMENTS ON CURRENT :

BUCKET TEMPERATURE °C:

SALINITY BOTTLE NUMBER: FIELD SALINITY:

I (leave blank)

REMARKS (problems with equipment, etc.):
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In use from
CORPS OF ENGINEERS PROJECT DACW7-78-C-0049 February 1979-

February 1980
SAN PABLO - CHIPPS ISLAND

DATA LOGGER CHECK SHEET

STATION (spell out) *STATION NUMBER*

CALIFORNIA
CALENDAR DATE: MONTH (spell out) *DAY *YEAR

CALIFORNIA ARRIVAL TIME____________________ ___________

DEPARTURE TIME ____________________________________

I(leave blank)

RECORDER'S SIGNATURE______________________ _________

TASKS ACCOMPLISHED ON THIS STATION VISIT

1) Visual Inspection FL] 2) Instrument CheckE-

3) Tape Change lii1 4) Battery Change E-1
5) Damage Repair E16) other _____________

INTERRO';ATION VALUES

ZERO +BATT -BATT+ID V, V y DIR -ID/DEPTH* C T Tr

PROBE 1 (top)

PROBE 2 (mid)

PROBE 3 (bottom)

INTERROGATION TIME __________________________________

TIME METERS OUT OF WATER: Probe 1 _______Probe 2 _______Probe 3 ______

TIME OLD CASSETTE REMOVED_______________________________

OLD CASSETTE LABEL:* IC E IL Z 4 write A or B

tStation Number T' Start Month
(2 digits) (2 digits)

IS NEW TAPE IN CORRECTLY? I UVIDID YOU WRITE THE CORRECT INFORMATION

ON BOTH TAPE CASSETTES? *DID YOU CLOSE THE LATCH?

TIME RECORDER RESET _________________________________

TIME ALL METERS SUBMERGED: Probe 3 -Probe 2 ______ Probe 1 _____

IF YOU HAVE SEEN THE TAPE ADVANCE, PLEASE NOTE TIME AND DATE (spell month):

REMARKS (problems with equipment, etc.):
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REVISED FORM--In use
CORPS OF ENGINEERS PROJECT DACW07-78-C-0049 from February - July

SAN PABLO - CHIPPS ISLAND 1980

INITIAL DATA LOGGER CHECK SHEET

STATION (spell out) * STATION NUMBER*

CALIF. CALENDAR DATE: MONTH (spell out) * DAY * YEAR

CALIF. ARRIVAL TIME DEPARTURE TIME

I(leave blank)

TASKS ACCOMPLISHED ON THIS STATION VISIT:

INTERROGATION VALUES

MTR# +ID V, Vy DIR R 9 -ID/DP C T TURB

TOP

MID

BOT

OLD BATTERY
BM TO DPTH BM TO WL DPTH DK DPTH CALC SALT+

-NEW BATTERY top
S + -bt + bot

INTERROGATION TIME

TIME METERS OUT OF WATER: Probe 1 Probe 2 Probe 3

TIME OLD CASSETTE REMOVED

OLD CASSETTE LABEL: CE Stati-o write A or Bt Station Number Start Month

(2 digits) (2 digits)

IS NEW TAPE IN CORRECTLY? DID YOU WRITE THE CORRECT INFORMATION ON THE CASSETTE
AND DID YOU CLOSE THE LATCH?

TIME RECORDER RESET

TIME ALL METERS SUBMERGED: Probe 3 Probe 2 Probe 1

IF YOU HAVE SEEN THE TAPE ADVANCE, PLEASE NOTE TIME AND DATE (SPELL MONTH):

REMARKS (PROBLEMS WITH EQUIPMENT, ETC.):

CLOCK READING: TIME OBSERVED:
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CORPS OF ENGINEERS PROJECT DACW07-78-0049

SAN PABLO BAY - CHIPPS ISLAND

NOTICE OF INSTRUMENT CHANGE OR DATA INTERRUPT

DATE:

STATION:

INSTRUMENT PACKAGES INVOLVED:

DATE OF CHANGE:

NATURE OF CHANGE OR DATA INTERRUPT (INCLUDE ALL TIMES):

i
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Summaries of Project and Field Activities

In-Situ Field Data Gathering Stations,
San Francisco Bay/Delta Salinity
Intrusion with Navigation Channels
(Contract DACW07-78-C-0049)

15 December 1978 - InterOcean monitoring equipment received

in santa Cruz.

18 December 1978 - Unpacked equipment.

19 December 1978 - Initial equipment checkout and station
assignment - results: found one meter (SN 6271004, top
meter, Port Chicago) with a non-functional compass and
one (SN6271012, top meter, Chipps Island) with intermittent
problems with all sensors.

20 December 1978 - InterOcean Systems, Inc. sent electronic
engineer to aid in meter testing. He fixed a loose connection
in meter SN6271004 to fix compass problem and meter SN6271012
would not malfunction as before. A short test was run
during the day of each station system--results showed
everything was fine. A long-term test was set up for each
station system.

27 December 1978 - Each current meter system was tested to
check definition of Vx and Vy relative to orientation marks
found on the meter. The results showed that only one meter
had probe oriented as defined in the literature; the
rest were opposite. The one meter (SN6271001) was altered
(KLI personnel) to read consistently with the others.

Another test was conducted to check each of the recorders--
all tested satisfactorily.

2 - 25 January 1979 - The original tow tank data compiled
by InterOcean Systems had never been delivered to the Corps
or KLI, so during this time numerous calls between KLI, the
Corps, and InterOcean were made. Current meter performance
data variations were never made clear hy InterOcean, and
KLI was reluctant to install the meters until it was certain
that all equipment met the project specifications. Late
in this time period, tow tank tests (conducted 9 - 10
December 1978) results were delivered, and it was determined
that 3 meters (SN's 6271004, 6271014, and 6271017) were not
within specs. Since InterOcean Systems would not retow the
meters, KLI arranged to retow the meters at its own expense
at Berkeley.
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During this time period, the tape reader was received in
Santa Cruz from InterOcean Systems, Inc. After successfully
mating the reader to the computer, it was found that it would
not read tapes which had been previously read at InterOcean.
The reader was then returned to San Diego where it was dis-
covered that the tape read head had been misaligned. After
receipt back in Santa Cruz, tapes were then successfully
translated. It was noticed, however, that interrupts in tape
reading with accompanying data shifts happened at irregular
intervals. InterOcean claimed this was normal and no more
repairs were carried out.

26 January 1979 - A final checkout of all meters was carried
out. All systems seemed OK in air except one, SN 6271012,
the same one found to have intermittent problems during the
initial checkout but not since then. Since no operation man-
uals had ever been received from InterOcean and none of their
personnel was available to fix the problem, it was necessary to
troubleshoot the problems by phone. The problem was finally
located as a bad voltage regulator board. It was replaced with
the spare board which had been supplied with the spares package
and everything checked out fine.

31 January 1979 - Conducted tow tank tests at Berkeley with the
meters listed above and with recorder #6330225. Results showed
only 2 of the 3 meters were recorded, except for the very first
record when all 3 meters were recorded. Of the records avail-
able, little to no improvement over the data provided by Inter-
Ocean was evident.

It was also noted during the tow tank tests using the sur-
face readout, that the turbidity readings of each meter was
greater than 100%, one reading 123%.

1 February 1979 - Each meter was tested for turbidity in a tank
of tap water. All meters except one (SN 6271001) were found to
be off; the range was 92 - 124% with most meters over 100%.

2 February 1979 - Since InterOcean would not travel to Santa Cruz
to recalibrate the turbidity sensors, KLI personnel opened each
pressure case and recalibrated each meter using distilled water.

2 - 5 February 1979 - Since one meter did not record during the
tow tank tests, a test was set up using the 3 meters and the
recorder used on tow tests. Using the same data acquision rate
to be used during actual data collection on two different record-
ers, it was found there was no problem. The problem noted during
the tow tests was then assumed to have been caused by the exten-
sive turning on and off of the recorder between tows.
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It was noted, however, that recorder #6330228 (that
assigned to the Benicia-Martinez Bridge Station) would give
variable data recording lengths upon reset. The spare recorder
was then substituted for that station, and the faulty recorder
returned to InterOcean for repair.

6 February 1979 - Each recorder was checked again for cycling -

all except that noted above checked out fine. The Operation
manuals arrived from InterOcean Systems.

7 February 1979 - Unsuccessful attempt to install San Pablo

station.

8 February 1979 - San Pablo Bay station installed.

9 February 1979 - Benicia-Martinez Bridge and Grizzly Bay
stations installed.

14 February 1979 - Carquinez Straits, Port Chicago, and Chipps
Island stations installed.

28 February 1979 - First scheduled bi-monthly "fly-by" service.
Changed tapes at all stations and did meter by meter checkout
using surface readout system. All checked out fine except the
depth sensors at San Pablo and Chipps Island were reading much
shallower depths than possible. It was assumed that these were
defective.t2 March 1979 - San Pablo station was revisited, the meters
pulled up and the bottom sensor (SN 6271019, I.D. 0.9v) replaced
with the spare meter on hand (SN 6271015, I.D. l.lv). The de-
fective sensor was shipped back to InterOcean for repair.

9 March 1979 - Received back repaired meter from InterOcean and
replaced bottom sensor at Chipps Island (SN 6271020, I.D. 1.6v)
with the repaired meter (SN 6271019, I.D. 0.9v). Returned the
defective meter to InterOcean for repair.

19 March 1979 - First day of first scheduled monthly service
trips to each station. Visited San Pablo station, pulled all
meters, replaced badly corroded sacrificial zincs on all meters,
cleaned turbidity sensors, and checked depth sensor on bottom
meter. The turbidity sensors on all meters were noted to be
defective upon surface checkout after reinstallation.

Went to Carquinez Straits station and pulled all sensors.
Since the cable and tensioning turnbuckle in the mooring had
been noted to be corroding, the whole assembly was changed
(all moorings are now heavily zinced). Upon reinstallation of
the meters, the depth sensor on the bottom meter was reading too
high as noted for the other defective meters.

20 March 1979 - Full monthly service carried out on Benicia-
Martinez Bridge station - all was fine. Also full monthly
service carried out on the Port Chicago station. Everything

3-3



checked out fine except that the recorder would not initiate
a new record when the reset switch was flicked. T--e spare
recorder was exchanged for the faulty one. Also the depth
sensor showed signs of having the same problem as noted earlier
for other stations.

The stations at Grizzly Bay and Chipps Island had tape and
battery changes only.

21 March 1979 - Since so much trouble was being noted with
equipment, a technician was ordered from InterOcean to fix the
defective equipment in the field. InterOcean complied and sent
a man late on 20 March 1979. He then accompanied the field crew
on 21 March 1979. The Port Chicago station was raised and the
defective meter (SN 6271018, I.D. 1.2v) replaced by the meter
which had been shipped to InterOcean and had come back up with
the technician (SN 6271020,I.D. 1.6v). All checked out fine
using the surface readout system after reinstallation. The
problems with the depth sensors turned out to be improperly
tightened fittings inside the instrument. This allowed leakage
of the very viscous silicon fluid which fills the sensor after
the sensor was underwater. The pipe fittings had not been
wrapped with teflon tape nor tightened sufficiently.

The station at Carquinez Straits was then raised and the
defective meter (SN 6271007, I.D. 1.0v) replaced with the re-
paired meter from Port Chicago (SN 6271018, I.D. 1.2v). After
reinstallation, however, the surface readout system showed that
the sensor was not operating. The instruments were again raised
and the original meter from that station (SN 6271007, I.D. 1.0v)
which had been repaired was replaced on the mooring. After re-
installation, the surface readout check showed all was working
fine. The defective meter (SN 6271018, I.D. 1.2v) was found to
have a badly soldered connector which had grounded out during
repair operations.

22 March 1979 - The InterOcean technician spent the day repair-
ing the defective meter and recorder. The recorder, however,
required factory repairs and had to be shipped back to Inter-
Ocean.

23 March 1979 - Pulled the San Pablo station and replaced the
electrical cables connecting the turbidity sensor with the in-
ternal electronics. It appears that the very strong currents
in the area buffet and flex the cable and connectors sufficiently
to allow leakage of salt water and therefore eventual but inevi-
table failure.

4 April 1979 - Bi-monthly service check. All stations had bat-
teries and tapes changed and all probes checked using the surface
readout system. The San Pablo and Carquinez Straits stations
each had dead batteries upon arrival and a reduced amount of
data on tape. A bad turbidity sensor was also discovered on
the mid probe at Carquinez, the symptons being very much like
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those exhibited earlier by the San Pablo station which had
been cured by new cabling on the sensors. InterOcean was con-
tacted for new cables, but none were available off the shelf.
Production was held up by a faulty batch of components according
to InterOcean and shipment was not received until around 14 April
1979.

The remaining stations checked out in good condition.

9 April 1979 - The Carquinez station was checked to see if the
batteries were OK. At that time everything appeared in good
condition, although the turbidity sensor was still out on probe
2. A surprisingly small amount of tape was taken up on the data
reel. Since the recorder was seen to advance on schedule, it
was assumed that all was OK.

19 April 1979 - The beginning of the monthly full service check.
All the probes were raised, cleaned, zincs changed, and the
turbidity interconnecting cables secured to prevent further flex-
ing in the strong currents and subsequent failure. Again, both
San Pablo and Carquinez Straits had dead batteries and nearly
empty tapes upon arrival. Also, the San Pablo recorder would not
initialize a new program, so it was replaced by the spare recorder.
Subsequent repair by InterOcean revealed a faulty cable intercoh-
necting two circuit boards which caused the probes to be continu-
ously powered up and thus draining the batteries.

At the Carquinez Straits station, it was necessary to re-
place the mid-depth probe with the spare since changing turbidity
cables or circuit boards did not correct the problem. The recor-
der also would not initialize a new program using new batteries
but manually moving the tape drive spindles seemed to remedy the
situation. Subsequent repairs on the sensor revealed a broken
builkhead connector in the endplate of the meter which had shorted
out. Physical damage was indicated. Since this was not a result
ot shipboard handling, it can only be assumed that something
drifting in the water column struck the probe.

20 April 1979 - The remaining stations were raised and checked.
All checked out well except at Port Chicago where the recorder
acted like the tape drive was sticky but did not seem to be
malfunctioning. Also at this station, the mid sensor was read-
ing very high in all functions after being on board, cleaned,
--ndled, etc. Changing circuit-boards, cables, etc. did not

solve the problem so the probe was not replaced but sent back
for repairs. Subsequent repairs showed a short in a connector
L.o the mother circuit board. Also, for some unknown reason, the
mooring cables had become twisted. This is difficult to explain
since this would require the anchor to spin. Divers reported
that the anchor was partially buried. The twists were removed
from the mooring.

26 April 1979 - The repaired meters(2) and recorder were received
from InterOcean late on 25 April 1979. A check of San Pablo sta-
tion indicated all was in order. The Carquinez Straits station,
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however, again had dead batteries. The repaired recorder from
San Pablo was exchanged for the faulty one. Subsequent repairs
on this recorder showed another component failure, but different
from what failed in the other stations. The repaired mid-depth
sensor was not replaced on the mooring; that is planned for the
next full service trip (late May 1979).

The mid-depth sensor package was then replaced at the Port
Chicago station. No recorder problems were noticed on that visit.

2 May 1979 - The regularly scheduled mid-month fly-by. The
repaired recorder was also received back from InterOcean and
was picked up on the way from Santa Cruz to Martinez. Attempts
to exchange this recorder with the Port Chicago recorder were
unsuccessful because the repaired recorder (from Carquinez
Straits) would not work. The old recorder appeared to be working
satisfactorily so it was retained at the station. Since inter-
mittent problems had been previously noticed, it was desired to
have a factory check of the recorder to be completely sure it
was fully operative.

All stations checked out 100% with the exception of the
mid-depth probe at Port Chicago where the conductivity sensor
did not appear to be functioning.

3 May 1979 - The recorder described above was opened and a loose
tonnection was found. Upon reconnection, the recorder functioned
again as expected.

7 May 1979 - The Port Chicago station was pulled and the apparent
errant meter (6271008, I.D. 0.1 v) taken off and replaced by the
recently repaired "spare" (6271010, I.D. 1.4v). After reinstal-
lation of all the meters, the surface readout check showed that
the same problems were still present at the mid-depth position.
The connecting cable was therefore suspected of being the prob-
lem. Checking the meter removed from the station with a new
cable confirmed this suspicion. Unfortunately, the cable length
for the center position is 33 feet and the spare cables that have
all connectors in place are 31 feet. Longer spare cables have
one end unterminated to accommodate all lengths of cable, so one
had to be cut and terminated to replace the defective one on the
station.

Also, the mooring cables which have been noted to have been
twisted at this station were untwisted and secured so that no
further twisting would occur. It appears that while tightening
the t,.rnbuckle to tension the line, one side of the anchor was
lifted just sufficiently to allow erosion from under one side.
The strong current forces on the meters and mooring must have
been enough to allow a slow spinning of the anchor with a resul-
tant twist to the mooring.

17 - 18 May 1979 - Full monthly service check. The Carquinez
Straits station mooring wire had corroded in half and the meters
were suspended by the electrical cables. Upon recovery, all
meters tested fine. The mooring was reinstalled, the mid meter
that had been there (SN 6271018, I.D. 1.2v containing a depth
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sensor) was replaced with another with no depth sensor (SN

6271008, I.D. 0.lv).

The mid depth cable was replaced with a new one at the

Port Chicago station even though the old cable now seemed to be
functioning properly.

All other stations checked out in good shape.

31 Ma 1979 - During the bi-monthly servicing of the stations,

spurious data was discovered from surface checks of 
meter outputs

at station 1 (San Pablo). At this station all parameters from the

meter at the mid-depth (SN 6271013, I.D. 0.8v) gave spurious data,

and the turbidity sensor from the meter at the top-depth (SN 6271017,

I.D. 0.6v) was out of service.

Also during this period of servicing the recorder at the 
Port

Chicago station failed to initiate properly. A quick check revealed

a loose hex head on the tape drive, which was tightened in the 
field.

The recorder was returned to service after checking it for proper

initiation response.

8 June 1979 - During this repair visit to the San Pablo station,

the meters at the surface and mid-water depths were raised in 
an

effort to correct problems previously noted during the service

visit of 31 May 1979. The mid-water meter (SN 6271013, I.D. 0.8v)

was replaced with (SN 6271018, I.D. 1.2v) and sent to InterOcean

for repair. The surface meter (SN 6271017, I.D. 0.6v) was

returned to service after carefully cleaning the turbidity cable

connector.

During this visit our suspicions that heavy growths of

fouling organisms, i.e. hydroids, barnacles, and isopods, had

accumulated on the submerged equipment were confirmed. Further

fouling of submerged sensors was alleviated by periodic retrieval

and cleaning of the meters.
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14 June 1979 - Once again the recorder (SN 6330226) at the Port
Chicago station had failed in service, so it was replaced with the
spare recorder (SN 6330227) and sent to InterOcean for evaluation
and repair.

27 June 1979 - This bi-monthly service check revealed the failures
of the surface meter (total failure) (SN 6271012, I.D. 1.7v) and
bottom meter (current and depth failure) (SN 6271020, I.D. 1.6v)
at the Chipps Island station and the turbidity sensors of the meters
at the mid and bottom depths at the Carquinez Straits station
(SN 6271010, I.D. 1.4v and SN 6271007, I.D. 1.0v, respectively).

2 July 1979 - During this repair visit the surface meter at the
Chipps Island station was raised and replaced with SN 6271013,
I.D. 0.8v and sent to InterOcean for repair. Evidently, the
replaced meter had been struck by a submerged object, breaking
the shaft of the current sensor and flooding the interior of the
electronics package with water.

The failure of the turbidity sensors at the Carquinez station
was not corrected at this time. Heavy seas prevented safely re-
trieving and solving the problems.

13 July 1979 - The bi-monthly service check revealed spurious
readings from the depth and turbidity sensors of the bottom meter
at the Port Chicago station.

At this time the meters at mid and bottom depths of the
Carquinez Straights station were raised for repair of the
turbidity sensors. The connections to the sensors of both meters
were carefully cleaned and reconnected. The meter at the bottom
depth was returned to service, but the mid-depth sensor failed
to respond. Further tests isolated the problem as a failure of
the main cable which connected the meter to the recorder.

The original recorder (SN 6330226) at Port Chicago was rein-
stalled for recorder SN 6330227.

17 - 18 July 1979 - Meter number 6271012 (I.D. 1.7) was installed
at San Pablo mid-position to free meter number 6271018 (I.D. 1.2v)
for use at the bottom position at Chipps Island. Meter number
6271020 (I.D. 1.6v)was then removed, and number 6271018 (I.D. 1.2v) was
replaced at the bottom position at Chipps Island.

The mid-position probe at Carquinez Straits (SN 6271010,
I.D. 1.4 v) was raised to fix bad conductivity and turbidity
sensors. New circuit boards and cable connection cleanings did
not correct the problems.

6 August 1979 - A spare cable was installed at the mid-depth
probe at Carquinez Straits which corrected all problems.

A brief survey of all stations indicated that the turbidity
sensor at the mid-depth meter (SN 6271012, I.D. 1.7v) had failed
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at the San Pablo station, and that both meters at the bottom and
surface depths at the Port Chicago station were out of service.
After raising the meters at the Port Chicago station, both electronics
packages were discovered flooded in the manner described previously
for the surface depth meter at the Chipps Island station.. Both
meters were sent to InterOcean for repair, leaving only the meter
at mid-depth in service at the Port Chicago station.

22 August 1979 - Throughout the bi-monthly check of all stations
a survey indicated that all bottom and some mid-depth turbidity
sensors were fouled with marine growth as previously described.
These sensors were cleaned of growth and their meter zincs replaced
before being returned to service.

During this visit the meter at the bottom depth at the Port
Chicago station (SN 6271019, I.D. 0.9v) was returned to service.
However, the surface depth meter had not been repaired at InterOcean
and could not be returned to service at this time.

17 September 1979 - During the bi-monthly service visit the meter
for the surface depth at the Port Chicago station was to be
reinstalled. However, the meter could not be placed in position at
this time, because InterOcean failed to replace the mounting tabs
after removing them in the course of repairing the meter at the
factory.
20 September 1979 - After manufacturing extra sets of mounting

tabs and installing the meter for the surface depth at the Port
Chicago station (SN 6271004, I.D. 0.7v), a faulty recorder at
the Chipps Island station was discovered and replaced with the
spare recorder. The station was returned to service and the
recorder sent to InterOcean for repair and evaluation.

2 - 3 October 1979 - At this time all meters and recording equip-
ment at the six stations were removed and delivered to Kinnetic
Laboratories in preparation for cleaning, recalibration, and
shipment to InterOcean for modification as needed (refer to letter
of 21 November 1979).

2 November 1979 - All stations were re-established following
instrument recalibration and treatment for fouling growth. The
meters were painted with a semi-hard boat bottom paint, toxic to
fouling organisms.

All parameters at each of the six stations were functioning
except for turbidity at the mid-depth meter at the San Pablo
station, conductivity at the bottom depth meter at the Benicia
Bridge station, and the Grizzly Bay statio. No solution was
found for these problems -- the spare turbidity board had been used and
not yet replaced by InterOcean and spare boards and cable cleanings
did not help the conductivity problem.

6 November 1979 - The Grizzly Bay station was raised and the
cable connections cleaned to restore the station to full service.
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27 - 28 November 1979 - During the bi-monthly service check several
problems were discovered at a few of the stations. Turbidity
sensors at the surface and mid-depths had failed at the San Pablo
station. The conductivity sensor at mid-depth at the Benicia
Bridge station produced substantially lower readings than either
the surface or bottom (now functioning) sensors. The standoff at
the Port Chicago station was bent and twisted, probably as a result
of being hit by a ship. The surface readout indicated that the
meters were still functioning, but mechanical damage to the mooring
prevented recovery. At this station the compass and turbidity
data from the meter at the bottom depth was spurious and could
not be corrected until a replacement for the standoff was manu-
factured and the meters raised.

4 December 1979 - At this time a repair visit was made to the
stations, and the turbidity sensor at the mid-depth meter was
returned to service at the San Pablo station after a faulty cable
connecting the sensor to-the electronics package was replaced with
spares recently received from InterOcean. Probe 1 turbidity was
still nonfunctional after standard repair efforts were tried.
A recorder malfunction at the Carquinez Straits station detected
by periodic spot checks of raw data, was corrected by replacement
with the spare recorder. A quick inspection of the faulty recorder
revealed a loose connection within the electronics package. After
reconnecting the internal fitting, the unit was satisfactorily
field tested and returned to service.

11-12 December 1979 - During the bi-monthly servicing trip, the
meters at the Carquinez Straits station were rezinced and inspected
for fouling. Also, a faulty turbidity sensor was returned to
service after the connectors were carefully cleaned.

Since the previous week, the station at Benicia Bridge was
struck by a ship, destroying the main power batteries and damaging
the recorder. However, surface readout values indicated that the
meters escaped damage and were easily returned to service after
replacing the batteries and the spare recorder. The conductivity
at mid-depth now appears to be functioning properly.

At this time, the surface instrumentation check device ("blue
box") failed midway through the service check, and the operations
of the stations at Grizzly Bay, Chipps Island, and Port Chicago
were unconfirmed.

18 December 1979 - With the repaired blue box device (at Kinnetic
Laboratories) and a replacement for the standoff destroyed at the
Port Chicago station, the repairs and the bi-monthly service check
were completed. The standoff was replaced and reinforced. However,
due to time constraints, repair of the meter at the bottom depth at
Port Chicago was not attempted. In addition, checks revealed all
parameters of the meter at the surface depth at this station were
high by a factor of ten, necessitating its future removal and
examination.
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26 - 27 December 1979 - During this bi-monthly service visit,
several problems were discovered at the Port Chicago station. All
the parameters of the meter at the surface depth (SN 6271006,
I.D. 0.3v) ware nonfunctional, and the meter was removed and
inspected. The power input of the mother board was shorted out
and had to be taken out of the field for repair. The compass and
turbidity outputs of the meter at the bottom depth (SN 6271019,
I.D. 0.9v) were out, and it was raised for repair. The turbidity
sensor was returned to service after the cable from the sensor to
the electronics package was replaced with a new one. However, the
compass would have to be returned to InterOcean for repair before
being returned to service. At this time the surface readout
Lnstrument failed. Data logger data could not be taken for the
Port Chicago, Benicia Bridge, Carquinez Straits, and San Pablo
itations, and the instrument will have to be repaired before the
instrumentation at these stations can be checked for functionality.

Addendum for 27-28 November 1979 - During the final stages of
this visit the Port Chicago station was revisited in an effort
to recover probe #3(SN6271020 ID 1.6 v.) and replace its non-
functioning compass with repaired meter (SN6271019 I.D. 0.9 v.).
The exchange was accomplished with a great deal of effort,
although the standoff could not be replaced at this time.

10 January 1980 - Having had some recent bad experiences with
"repaired" equipment back from InterOcean, we checked out the
"blue box" device with a repaired meter (SN62710 I.D. 1.4 v)
and later with two meters at the San Pablo Station (SN6271017
I.D. 0.6 v and SN 6271012 I.D. 1.7 v). Evidently InterOcean
had not checked out the box before sending it to us because
the same symptoms persisted as had been noted before sending
the equipment to InterOcean for evaluation and repair. As a
result, we could not check the functionality of the meters on the
stations or use the blue box readings as a cross check on ground
truth data at this service visit.
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However, we continued with our normal bimonthly servicing
of the stations, and discovered that the station at Port Chicago
had been hit again since our last visit of the 26th and 28th
of December 1979. The standoff, which was constructed of inch
stainless steel, was bent, and the contents of the white instrument
case were damaged. The case had probably fallen from the tower
causing the two motorcycle batteries to fall against the recorder,
breaking the batteries and the power plug fixture against the
inside of the white instrument case. The recorder and the batteries
were replaced with the spares. Probe #3 (SN6271019 I.D. 0.9 v)
was raised,and its compass was removed for repair at InterOcean
since the spare meter available was used to replace the missing
one at the probe #1 position (top).

29-30 January 1980 - After receiving the now repaired blue box
yet again from InterOcean, we made another bimonthly service
check and found that the San Pablo station had been vandalized
beyond immediate repair. At the station the recorder and cables
to the meters were destroyed, the batteries missing, the instrument
case destroyed, the standoff slightly bent, and the winch badly
cut. The meters were retrieved and were evidently unharmed.
(Please see letter of 31 January 1980 for details.)

At the Port Chicago station, the meter (SN6271019 I.D. 0.9 v)
at probe #3 position (bottom) was raised and the repaired compass
from InterOcean installed. However, it remained in a non-functional
status and was replaced with the spare meter also recently returned
by InterOcean (SN6271020 I.D. 1.6 v.) All three meters were
returned to their positions, but the temperature at probe #1
position (top) was giving nonsensical "blue box" readings.

14 February 1980 - During this bimonthly service visit the recorder
at the Carquinez Station was replaced with the spare because data
tapes from that recorder continued to jam during readout pro-
cedures at data processing. The replacement of the recorder at
.Carquinez prevented the re-establishment of the San Pablo station
since that station is being used as spares.

The following problems were also detected. At Carquinez the
meter at probe #2 (middle) (SN6271008 I.D. 0.lv) gave spurious
turbidity data. At the Benicia Station, the conductivity data
at probe #2 (SN6271001 I.D. 0.5 v) was incorrect. At the Port
Chicago station the compass was out of service at the probe #1
position (top) (SN6271006 I.D. 0.3 v). At the Chipps Island
station the turbidity sensor at probe #2 position (middle) is out
of service (SN6271013 I.D. 0.8 v.)

26 February 1980 - Since InterOcean had not repaired the faulty
recorder from Carquinez, we did not anticipate re-establishing
the San Pablo station at this time. Armed with this knowledge
we intended to use the meters from the San Pablo station as
replacements for faulty ones at other stations.
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Faulty meters at other stations included those mentioned
above. Briefly, SN6271008, I.D. 0.1 v. was replaced with
SN6271012, I.D. 1.7 v. (faulty current sensor) at the Carquinez
station; SN6271001, I.D. 0.5 v. was replaced with SN6271015,
I.D. 1.1 v. (faulty conductivity and current sensors at the
Benicia station); and SN5271006, I.D. 0.3 v. was replaced with
SN6271017, I.D. 0.6 v. (faulty compass at the Port Chicago
station).

In addition other sensor and recorder problems were dis-
covered. The turbidity sensors on SN6271007 I.D. 1.0 v. (probe #3,
bottom), SN6271002 I.D. 1.5 v (probe #I, top) at the Carquinez
and Benicia stations, respectively, were out of service, as was
the compass (SN6271013 I.D. 0.8 v.) of the probe #2 position
(middle) at the Chipps ialand station. The recorder at the
Port Chicago station refused to initiate or tape advance, so
the data could not be recorded at this time. The spare meter
was still out of service and not repaired by InterOcean since
14 February 1980 so no replacements could be made. Presently,
the Port Chicago station and the San Pablo stations are out of
service, because both recorders are at InterOcean for evaluation
and repair, as are the four probes previously mentioned.
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12 March 1980 - Reinstall recorder at Port Chicago.

19 March 1980 - Install probes SN6271006 (0.3v, top) and
SN6271001 (0.5, mid) at Benicia. (Installation of
SN6271006 was not planned. The wake of a U.S. Navy
ship during the servicing procedure was thought to have
effected damage to the turbidity sensor wire on SN6271002
(1.5, top), necessitating a change. Probes SN6271002
and SN6271015 checked out satisfactorily. These
changes were necessary because probe SN6271015 has a
depth sensor and was needed at San Pablo.

21 March 1980 - Reinstall San Pablo Station with probes
SN6271002 (1.5, top), SN6271008 (0.1, mid), SN6271015
(1.1, bottom), and recorder SN6630229.

25 March 1980 - Polarity on digital data scanner ("blue
box") SN6271021 inadvertently reversed, causing instru-
ment to be damaged. Digital data scanner sent to
InterOcean for repairs. No ground truth data are
available for bimonthly service of 25 March.

10 April 1980 - Digital data scanner returned to service for
bimonthly service.

28 - 30 April 1980 - Recorder SN6330229 at San Pablo found
to be non-functional. All equipment removed and
recorder sent to InterOcean. Replaced probe SN6271006
(0.3 top) with SN6271002 (1.5) to correct faulty
temperature sensor at Benicia. Sent SN6271006 to
InterOcean. Replaced SN6271020 (1.6, bot) with
SN6271015 (1.1) for testing of SN6271020's depth
sensor.

16 - 19 May 1980 - Analyses of Berkeley data displays on
microfiche indicated possible recorder problems at
Benicia. Change recorder SN633025 for SN6330229 which
had been returned from InterOcean (previously at San
Pablo). Exchange probe SN6271010 (1.4, mid) at Port
Chicago station with faulty current sensor for probe
SN6271006 (0.3) (recently returned from InterOcean).
Send probes SN6271010 and SN6271008 and recorder
Sn6330225 to InterOcean for service.

2 - 3 June 1980 - At Chipps Island, replace recorder
SN6330228 for recorder SN6330225 recently returned from
InterOcean. Send recorder SN6330228 to InterOcean for
service.
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20 June 1980 - Reinstall San Pablo Station using recorder
SN6330228. Install probes SN6271010 (1.4 , mid)
(recently returned from InterOcean) and SN6271020 (1.6,
bot). The planned installation of probe SN6271008
was aborted and SN6271019 (0.9, top) was substituted
(SN6271008, newly returned from InterOcean was found to
be completely non-functional). Probe SN6271008 was
subsequently returned to InterOcean.

24 June 1980 - Exchange battery at San Pablo (severe
weather 20 June had resulted in cracking a new battery,
thus necessitating using a battery which had been in
service elsewhere.) An excessive amount of tape on the
output side of the cassette was noted. The cassette
was exchanged and the battery replaced. Subsequent
study of the cassette record has shown recorder fail-
ure: 1) wrong number of data lines; 2) loss of data
from one probe; 3) missing turbidity and compass words
to such an extent as to make the retrieval of data
unfeasible (recorder SN6330228).

2, 3 July 1980 - All instruments removed.

21 July 1980 - Except for probe SN6271009 (at InterOcean)
and recorder SN6330228 (at Kinnetic Laboratories), the
transfer of all recorders, conductor cables, probes to
USGS personnel completed.
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This change reflects display methods developed during design of the analysis program under
the contract. These display methods appeared more workable than the methods originally

spec T'ed, once actual data becgan to become available.

Item b. on page 3 of Schedule ''A', Scope of Services is changed as follows:

(1) For each station and each depth plot speed and true direction versus time.

(2) For each station and each depth plot mainstream and transverse components of

speed versus t ime.
(3) For each station plot speed for all depths versus time.
(4) For each depth plot speed for all stations versus tifne.

There is no additional cost to the Government as a result of this modification.

. . . .. ..'s r..' cc.l -'e , 'e -1 'et cI o .. . ' .. .An dr -ect

N A J H . -- -__ ._ _*_,
V .tt r1 i 1i CAI Ii.,..~ -- tta. b v, N~lK 'IA, T't. . s 0 R :'N

JOHN t . ADJS I
CoIon,, I, CE

., ,4 -3 ,... ,. o,,r sslr,l ,.'.,.., of ,, .,,. ., .
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7 CONTRACTOR CODF i i ACIL177 CODE
NAME AND ADDRESS ni AMENDMENT Of

SOLICITATION NO.

iser.n,v Kinnetic Laboratories, Inc.DAE Sbw*o

aew rrr 1820 West Cliff Drive MOIIAINo W -. -- ll
C.) Santa Cruz, CA 95060

L IDATED 78 Jul 27 ,,

5. THIS BLOCK APPLIES ONLY TO AMENDMENTS OF SOLICITATICNS

[3)~~~~~~~~nid L.10 So*0I~ forth10 -n0910 1*1*1*1 b.*,c 12 Thd hour. and data 6,heI.d for HIC0*P1 of Offers LI *'.b.,dd. 13 -. ft uoht

1*01*081di .. wnowl umlq FAILURE OF YOUR ACKNOWLEDGMENT TO BE RECEIVED AT THE ISSUING OFFICE PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN4 REJECTION OF
YOUR OFFE ' by vw04 this Isarnan*mfln you desire0 Ctonge an offer alread SUbmitted0. such1 Chang* ily to mnade by telegram1of left&. 0.09*00 such1 teleuam of lesinlks rrnce t the* sc*,ittin a.-4

rews I0*9*WII.0. ond %i tec6.08 01*0 to in* operl*Yg IC..' and date WC1ifid.

10 ACCOUNT IWG AND APPROPA IAT ION DA TA (if 1.q00,rf

96X3122 Construction General CE Civil 04203 BB326 30 1XCR nnno 2R4 rA

1I THIS BLOCK APPLIES ONLY TO MODIFICATIONS Of CONIRACTSIOROERS

to)11I They Chenile Order i Isued Pursunt to

The Charge: set 1ni In bli 12 are m13d to the. jrat **r.C9d cotrltUode.

!* ( 1 , : rarC e redCl cor:MCto.dCI is mw.fis0 to 0.1191111the adr-sflIt111I9 chIances (such10 as 009 chnesi pautoflfif.ce. ip090taton data. II se fort lO In block 12.

.) TheS.Iftweneriall Agso - 1 a.enter intomue o a.,,tholC ofOp t in TV ,unclpr t-h r-nnp-ral-p

It tri00.1i0s the so% numbee.d contvY:* at oth 015, , 12kI
1 1 CfSM!TICW Of Al"ErO0*tY MODIFICATI0ON

tjcl~ys i.,, ilnstallaton caused byr the failure of the Government to furnish calibration curvedj
for its equipmnt and the late delivery of the equipment interrupted the initial data
gathering? period thus necessitatinp this modification for an additional six (6) month
monitoring period. Work remains as described in the Option IV to the contract except the
-. eriod of services is only to include the period of January through June i9980 for this
additional monitoring Period, and until 30 Sep 80 for completion of final renort.

In consideration of the w~ork and services to be Performed hereunder. the Contractor shall bel

constitute p;ivmnEnt in full. The total contract amount is increaseir to T14RFF PUNnPFD
SEVENTEEN TOUS.AND THREE HUNDRED SIXTY-FIVE. AIND NO/loomHs DOLLARS (5317,365.011.).

This mcdificntion amends our letter dated 22 January 1980 reearding the exercise of Otrion
No. TV in the amount of ONE H1UNDRED THTIRTY SIX THOUSAMNO AMD 'NO/bA7TV.S POLLARS (5,136,0011. 1)(1
ais to the period of services and the renegotiated consideration.

t!~ period for data processing is changed to 45 days in lieu of 15 days.

t .ctj as woodrid Artrion sII 10*011 amI canda11091 1111 it* 090 do 10*91094 0ewici w Nfk 8 as 110911*V9 Changed. 10011*0 891110000s and 'in lull l~tw and 111

COJ I iOR FEOR IS 400? 9TOUIRED rellije-tedi
LITOSIGFNITHIS DOCIUMENT ~ CONTIRACTOR.OFF(RON i.j(IrjMTlO soiUN TIlS OCUMENT AND RCIURR...L..COPIES TO ISSUING OFFICE

14 JIM WWOTACO~iE;C K I TTC LAjORATORIES, IN 7 UhIT[OSTA1E[S ME

IS NSAME AND TITLE OF SIGNleR IF.W - 1-- IS DATE SIGNED I0 NAMF Of CONTRACTING OFFICER ir. - p.. It DATE SIGNED

4-4



APPENDIX 5

Documentation of Vandalism to San Pablo Station



_PARTMENT OF TRANSPORTAT M ILINGADDESS

UNITED STATES COAST GUARD OFFICER IN CHA, GE
USCG ANT

Yerba buena Island
San Francisco, CA94130

1.6500

8 February 1980

From: Officer--in-Charge, ANT San Francisco
To: District Engineer, Army Corps of Engineer
Subject: San Pablo Bay Light # 9

1. On 18 January 1980 The COG 55101 Went to San Pablo Bay Channel
Light # 9 (LLNR-769.1o) in response to a reported outage. Upon
arriving at the light they found our batteries and battery box
missing, the army Corps of engineer gear was hanging over the side,
excessive damage to box, the box was still sealed. I attributed this
lose to excessive vibration of the pile due to an abnormally heavy
run-off from the delta during an ebb tide at this time of year.

2. On the 25 January 1980, Light #9 was reported extinguished again.
This time upon arrival at the light, Army corps box was hanging from
the platform. Again we found a broken wire in the Coast Guard batteries,
also attributed to pile vibration.

3. I learn that two motorcycle batteries that ran the equipment were
missing and that there was extensive damage to other equipment inside
the box. I have no explanation for the missing batteries or the damage
inside the box except for vandalism or vibration.

Giy "B" .rlScott
Yfficer-i n-Charge
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KINNETIC
LABORATORIES

INCORPORATED
P.O. BOX 1252

LABORATORY: ONE POTRERO STREET

SANTA CRUZ. CALIFORNIA 95061

(408) 423-6830

31 January 1980

John M. Adsit
Colonel, CE
Contracting Officer
Department of the Army
San Francisco District, Corps of Engineers
211 Main Street
San Francisco, California 94105

cc: Hugh Taylor - Project Leader
James Brown - A-E Contract Negotiator

Subject: Vandalism to Station 1, San Pablo Bay, Contract No.
DACW07-78-C-0049, "In-Situ Field Data Gathering,
San Francisco Bay Salinity Intrusion with Navigation
Channels.

On or about 19 January 1980, the station established on Coast
Guard Navigational Aid Pile #9 in central San Pablo Bay was
severely vandalized. The above date was learned from Mr. Wayne
Wheeler, U.S. Coast Guard, during a telephone conversation between
Mr. Wheeler and Mr. Hugh Taylor of your office on 29 January 1980.
The Coast Guard property on this Pile was also destroyed as well
as the Corps of Engineers equipment listed below. Our first know-
ledge of the vandalism was during a routine servicing trip carried
out on 29 January 1980 by Kinnetic Laboratory personnel. Mr.
Taylor of your office was informed of the incident on 29 January 1980
as soon as it was learned from the field crew. Irreparable damage
was caused to the following equipment:

1 Model 680-MUX Recorder, Serial No. 6330227 $ 7635.00
1 time clock, Model 680-TCG 1400.00
3 underwater cables 1000.00
1 power cable 50.00
2 batteries (16 Amp-hr. motorcycle) 90.00
1 weather proof box with lock 95.00
1 stainless steel standoff 350.00
1 winch (including fiberglassing to build

up the drum @ $40) 115.00
100 ft - 1/4" stainless steel wire (which had

to be cut in order to retrieve the
subsurface probes) 100.00

Total Damage $10,835.00
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John M. Adsit -2- 31 January 1980

Proceedings for reimbursement for this loss from the mooring
insurance have been initiated.

sier yos /

Philipj. Carpente Ph.D.Vice President
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APPENDIX 6

Station Elevations

Monument Record Sheets

Towill, Inc. 27 October 1979



-1 ?:I *CIVIL ENGINEERS SURVEYORS I4YDROGRAPHIRS

I o iII. i AERIAL PHOTOGRAPIERU PHOTOGRAMMIERIC ENGINEERS

608 H- YARD STREET. SAN FRANCISCO. CALIFORNIA 94105 * TELEPHONE 415 • 982-1758

TRANSIETTAL

TO: Kinnetic Laboratories, Inc. DATE: October 29, 1979
1820 West Cliff Drive
Santa Cruz, CA 95060 JOB NUMBER: 5583

Attention: Philip D. Carpenter RE:

FROM: J. S. Kor

We are forwarding to you via mail the following:

Monument Record Sheets for TBM's 1, 2, 3, 4 and 5

Please sign and return one copy to acknowledge the receipt of the above

Received By Date
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MONUMENT RECORD
CALIFORNIA COORDINATE SYSTEM °z

HORIZONTAL CONTROL DATA LATITUDE Y IORTH I

TYPE - LONGITUDE X IAI

ORDER -

STATIONMAI.- .I-T ., YEAR 11T) YEAS MECOVE-,,
TBM I. TOWIL[L, INC. 1979

INDEX SHEET IOUAORAAILE SH6E

A LAMEDAI 'CONTRA OTHE COUN.TY
1 , AGENCY GO P

CO N COUNTY I x Y,

VERTICAL CONTROL DATA TO STATION OR MARK 11MUrN CLOCKWISE GRID
,5 AROW SOUTHGR

ELEVATION IN FEET DATUM GRID NORTH 180000O OO0 DISTANCE

Z 9 . 4 5_t MEAN SEA LEVEL TRUE NORTH o

L'1 2 .' 2S-± MXL L I
, ORDER -

TOWILL, INC.

AGENCY COP

DESCRIPTION, PLAT, REMARKS,ETC.* Set a cut crows foot on Channel Marker 9,

0.85' above the pullev arm, Located on the north side of Pinole
Shoa.ilChannel, approximately 2.1 miles NNE of Pinole Point.
Reference Bench Mark used is NGS TIDAL BM 5056-A at Pinole Point,
elevation -.41' MIIAW = 4.o1' NGVD. See Tidal Bench Marks
Cal ifornia - III - '5, 941-5056. The elevation on TBM I was
-estahl lshed hv a combination of- zenith distance reductions and
; ltrect level ino usin,, corrections for curvature and refraction.
I'he standard error of the mean result was plus or minus 0.10 feet.
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ZONE MONUMENT RECORD
CALIFORNIA COORDINATE SYSTEM O

HORIZONTAL CONTROL DATA LATITUDE Y I MORT"NI

TYE-LONGITUDE XIIEAtI

ORDER-
7 -STATION(NAMI, SET by, YaA R T VETAX ASC@VIREOTBM 2, TOWILL, INC., 1979

INDEX SHEET (GU*ORANGLS SHREIT

BEN ICIA
ALAMEDA 1 CONTRA I 1OTHER COUNTY

A N p CUNTY COSTA

VERTICAL CONTROL DATA TO STATION OR MIARK ___________ GRID

ELEVATION IN FEET I DATUM GRID NORTH 100000 OO OOO DISTANCE

8.56 MEAN SEA LEVEL TRUE NORTH O-r

11.17 M L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _____

TOWILL, INC._______________

DESCRIPTION, PLAT, REMARKS, ETC.: Set a 60d spike in the west face of a
pieon the north side of an abandoned pier, 30' west of the east
edof the pier, 6' east of Kinnetic Labs station, approximately
1.Smiles east of the Carquinez Bridge on Highway 80, on the

-T-'7- suthside of Carquinez Strait. Reference Bench Mark is NGS

is 147'MLVor 12.116' NGVD. See NGS quad 381222, page 2and
page 16.
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MONUMENT RECORD

CALIFORNIA COORDINATE SYSTEM oJ
HORIZONTAL CONTROL DATA LATITUDE Y I NollrvI

TYPE - LONGITUDE X (CAIT)

ORO R -

STATIONINMA*I .09? GT.YEAA SIT) YEA 4COV111

TBM 3, TOWII.L, INC., 1979
INDEX SHEET (QUAORANOLE VNiewr

-LA" Port Chicago
L, 'LAt'D.T yl 11H ' llOTHERCOUNTY

CONTNATY
AGENCY COUNTY COUNTY !

: AIlUUTH CLOC"WI1II

VERTICAL CONTROL DATA TO STATION OR MARK AiOM shin IwuE GRID

ELEVATION IN FEET I DATUM GRID NORTH 10000 '00000 DISTANCE

.'z " -9 8MEAN SEA LEVEL TRUE NORTH 0I

20O1 _. 77 M, L IV
ORDER-

Third

TOWILL, INC.

AGENCY COP

DESCRIPTION PLAT REMARKSETC.: Set a cut crows foot on Channel
Marker No. 6, located on the south side of Bulls Head Channel,
approximately 0.4 miles east of the Benicia-Martinez Bridge
on Highway 680. Reference Bench Mark Tidal 5, 1937, located
on the SPRR bridge was used as a basis for the elevation.

*I Tidal 5, 1937, elevation is 10.57 MLLW or 8.176 NGVD., See
Tidal Bench Marks, California -III 29, 941-5103.

6-4
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7ZONE iMONUMENT RECORD SHEE

CALIFORNIA COORDINATE SYSTEM oF
HORIZONTAL CONTROL DATA LATITUDE Y 11,,04111

TYPE - LONGITUDE I XI1ASI
ORDER -
ORDE STATIONINAUA .u its Ou ila 26IT) 4 AECOV6ISE

TBM 4, TOWILL, INC., 1979
INDEX SHEET IOUADNA14*L1 ONgET-

HONKER BAY
ALAMEDAI 11 CONTA OTHER COUNTY

COUNTY SOLA'"O
AGENCY COUNT COT LA'

ff E VERTICAL CONTROl. DATA TO STATION OR MARK GRROIi IDIO UTG

ELEVATION IN FEET DATUM GRID NORTH 18000 00O0 DISTANCE

6.68 MEAN SEA LEVEL TRUE NORTH * PIIr

l, ;8.74 MLLW

ORDER-

Third

TOWILL, INC.

AGENCY COP

DESCRIPTION,PLAT, REMARKS,ETC.: Set a cut crows foot on Channel Marker
19, 3.0' below the pulley arm, located on the north side Roe
Istand Channel at the angle point of West Reach and East Reach,
south of Middle Ground Island. Reference Bench Mark used is NGS
BM L-555, 195, elevation 7.10 MLLW = 5.04' NGVD. See NGS Quad
381213, page and page 55.
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ZONE MONUMENT RECORD
CALIFORNIA COORDINATE SYSTEM o,

HORIZONTAL CONTROL DATA LATITUDE Y I mofN

TYPE - LONGITUDE XIIATI

ORDER -

STATIONINA..98Tt B.Y fl'TI GEA il COvlIIoI
TBM 5, TOWILL, INC., 1979

INDEX SHEET IOUADRANGLE sme?

HONKER BAY

ALAMEDA CONTRA OTHER COUNTY, "'C~OUNTY COSTA
-AGENCY coP COUNTY SOLANO

VERTICAL CONTROL DATA TO STATION OR MARK GRID

ELEVATION IN FEST I DATUM GRID NORTH SO 0000*O.OO00 DISTANCE

9.34 MEAN SEA LEVEL TRUE NORTH

,,I10.92 ML LW _________ ________ ______

ORDER-

Third _ _ _ ______ ___

TOW I LL, INC._________ _______ ______

AGENCY cop

DESCRIPTION,PLAT, REMARKS,ETC.: Set a cut crows foot on Channel
Marker 27, 2.20' below the pulley arm, located on the north
side of the channel, near the west end of Chipps Island, south
of Simmons Point. Reference Bench Mark used is NGS Tidal

i BM 1, 1932, elevation 9.68' NILLW = 8.10' NGVD. See Tidal
Bench Marks, California I-- 1 31, 941-5112.
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APPENDIX 7

Special Study of Tide (Pressure) Sensors

for Response and Calibration
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Special Study of Tide (Pressure) Sensors
for Response and Calibration

On 5 May 1980 the probes SN6271019 and SN6271020 were
taken to a freshwater reservoir and suspended for special
testing at working depths using marked wire ropes. Three
experiments were conducted:

1) Suspending the probe at 30 feet after an
indefinite period at the surface, recording
the output at 5-minute intervals;

2) Suspending the probe at 30 feet after an indefinite
period at 25 feet, recording the output at 5-
minute intervals; and,

3) Allowing the probe to stabilize (30-60 minutes)
at 10, 15, 20 foot depths with a view toward
recording sensor output values over a range u
depths.

These experiments provided a means of evaluating the
response of the sensors in time (Figures 7-1, 7-2) and a means
of evaluating (at least tentatively) the output at various
depths (Figure 7-3).

After the instruments were removed from the field
(2, 3 July 1980) meters SN6271007, SN6271014, SN6271015,
SN6271018 were treated similarly on 16 July 1980:

1) Suspending the probe at 30 feet after an
indefinite period at the surface, recording the
output at 5-minute intervals;

2) Suspending the probe at 30 feet after an
indefinite period at 25 feet, recording the
output at 5-minute intervals) and,

3) Suspending SN6271015 at 30 feet after an
indefinite period at 25 feet, recording the output
at 10-second intervals.

These experiments, like those of 5 May 1980, provided
a means of evaluating the response of the sensors in time
(Figures 7-4, 7-5) and a means of studying the actual response
function for an InterOcean depth sensor system (Figure 7-6).

Of greatest immediate interest was the necessity of
correcting field data for depth (below MLLW) and sensor error.
The sensor c rror for each probe was determined from the voltage
value which represented the output after a period of stabilization
(Figures 7-1, 7-2, 7-4, 7-5). The values have been selected
and the "best" correction decided npon (Table 7-1). Corrections
were based upon field sensor distance measurements, Towill, Inc.
survey mark positions (Figure 7-7) and studies of individual
sensor responses.
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These results are only properly applicable to the period
2 November - 3 July 1979 as the depth sensors' circuitry
was set to factory specifications durinq the period when the
probes were out of the field (3 October 1979 - 2 November
1979).

These results indicate the following:

1) the response of each sensor will differ;

2) response probably does not differ with depth,

and is probably different for each sensor;

3) the functional relationship between response
and depth (as in Figure 3) may differ with each
sensor.

Analysis of the response function (Figure 7-6) will provide
some insight as to the strategy for designing an algorithm
to cope computationally with accurate tide heiqht measurement
in the field.

Knowledge of a suitable correction for each sensor was

necessary to render field tide height measurements as
accurate as practicable. To that end, the sensor corrections
and actual probe depth values (below MLLW) were inteqrated so
as to produce a correction for each probe at each station over
the study duration; noting that individual sensor corrections
are really useful after data month 11 (2 November 1979).

These values have been tabulated (Table 7-2 with a view
toward rendering tide heights as accurate as possible. Note
that these corrections are based upon a sinale value observed
at 30 foot depth. More precise corrections could probably
be made available pending additional studies of these sensors.
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Figure 7-1. Depth sensor output in freshwater 5 May 1980 from
probes SN6271019 and SN6271020 at 30 feet after
being lowered from the surface.
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ilure 7-2. Depth sensor output in :reshwater 5 May 1980 from
probes SN6277079 and SN627,120 at 30 feet after
being lowered from (about 45 minutes) 25 feet.
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PROBE OUTPUT VOLTAGE DEPTH-

19 A 200 FEET

30 28.68 28.27 30 CIA
24.35 24.97 25

19.70 21.48 20

14.82 16.96 15

9.63 12.03 to

200

I-
Sw
I.

CL
I0

I-a.

0

0 10 20 30

OUTPUT VOLTAGE- FEET

Figure 7-3. Depth sensor outputs in freshwater 5 May 1980 from
probes SN6271019 and SN6271020 at various depths.
Outputs (voltages = feet) have been recorded after
allowing the sensor to stabilize at each depth
(30-60 minutes).
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Table 7-1. Summary of 30 ft Fresh Water Depth Sensor
Corrections for Probes Deployed 2 November
1979 to 3 July 1980

30 ft Value 30 ft Value Best 30 ft Correction Correction
Probe (0-30 ft) (25-30 ft) Value (ft) (ft) (cm)

Test date:
16 July 80

15 29.68 29.59 29.6 0.4 12

14 27.41 27.47 27.4 2.6 79

7 27.03 26.97 27.0 3.0 91

18 29.97 30.06 30.0 0.0 0

Test date:
15 May 80

19 28.68 28.78 28.7 1.3 40

20 28.27 28.35 28.3 1.7 52
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APPENDIX 8

FORTRAN Salinity Computation



SUBROUTINE SALTY(cnNDTEMPtSAL)
flOUBLt PRECISIflN St.<qITtTvCRPP IME
CwCONu
TETEMP
PT- ( .676516)
1+1(u0.2004u?*(1 )M/lu.)
1*( (U.1227uf*( T**2) )i(1O**3) j-

I+((U.b63405*CT**4))/f10**7))
1-((b.95b4b*(T**5))/UO0**9))
P=C/H RT)*(42.P96%))
PPR IMES
1( (O.442*T)/(Iu.)

i-t (4*(Q*T) )/( lf**3ii

1i*U5.98624)*(K**4))

SAL=S
RETURN
END

(Bennet, A. S. (1976). Conversion of in situ
measurements of conductivity to salinitEy.
Deep-Sea Research 23:157-165.)
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APPENDIX 9

Clocks and Time Marks for Cassette Recorders



KINNE[IC
LABORATORIES-

INCORPORATED
P 0 BOX 1252

LABORATORI ONL POTRERO IRFET

SANTA CRUZ CALIF ORNIA 95061

405 4736830

1 No , her 1979

Mr. Joel Sgalove, Sales Engineer
InterOcean Systems, Inc.
3540 Aero Court
San Diego, CA 92123

Dear Mr. Sigalove:

In this letter I would like to make you aware of the problems
we are having with recorder clocks. To begin with, I would like
to review for you why these clocks were desired.

Early on in using InterOcean data recorders, we encountered
severe difficulties in reading data cassettes. Spurious records,
illegal characters, word shifts, and missing records typify data
records produced by this equipment. Where problems (e.g., power
failures) occur during the writing of a cassette tape, missing
records, shifts, and illegal characters appear with increasing
frequency. At our own expense, we have developed a body of inter-
active computer software to make these files readable. The user
must carefully judge, using field records, exactly when files end
and begin. Meticulous attention to detail is required.

No matter how careful the record-keeping has been, the user,
because of the above mentioned inherent flaws in the design of the
equipment, often must use judgment in deciding when a particular
file begins. For this reason alone, having the ability to know the
time when a particular record in a file was taken is extremely val-
uable. Knowing absolute time would enable the user to sequence
files without risk of error.

Having time in a data file has important implications. If
time were available, the procedure for sequencing the file could
be automated since a computer program could key on time and perform
the routine tasks now performed by the data manager.

Secondly, if a master, clock-recorder clock system were devised
where all stations were set to a universal time, the use of automated
procedures could be expanded to vastly decrease potential human
error through bypassing some of the elaborate bookkeeping processes
now in use.
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We performed a series of tests on the recorder you have
sent to us. From these tests, we conclude that you have delivered
a time-keeping system which does not improve our data handling
ability significantly.

Our second experience with the clocks after you had added an
independent power supply was that we experienced problems setting
them. The switch was too fast to permit setting the clocks to a
desired voltage. You now have supplied us with instructions for
installing a "slow" switch; yet, as you will note below, the clocks
are impossible to set, not because of a setting switch, but because
the clocks (time) cannot be accurately read, apparently due to
inherent noise in the system.

Enclosed are tabulated results from several preliminary tests
of recorder clock performance.

Table 9-1 indicates readings of the master clock over a 44 minute
period. These have been graphed in order to visualize the clock's
overall response (Figure9-1). Please note that the slope of the
"eye fitted" line departs (@7.62 mvolt/hr) from the specified
10 mvolt/hr.

Table 9-2is a similar test to that outlined above but it spans
a longer time period (200 min). The "slope" is now 9.6 mvolt/hr.
Again note the variation about the line (see Figure 9-2).

Table 9-3 summarizes a two point-in-time study of several
recorders. The purpose of the test was to examine how close the
recorders were to the master clock and to each other. Exemplary
responses were graphed in Figure 9-3.For the San Pablo recorder we
have a slope, based upon start and end points of:

720 mvolt - 112 mvolt 608 mvolt mvolt mvolt4908 min - 1194 min 3714 min min hr

(0948 day 4 - 1954 day 1)

For the Benicia recorder we have:

733 mvolt - 111 mvolt - 622 mvolt = 0.167 mvolt 1 mvolt
m =4909 min - 1190 min 3719 min min 0.0 hr

(0949 day 4 - 1950 day 1)

Nota the discrepancy between final recorder values and master
clock values. The discrepancy of 72 minutes for the San Pablo
recorder is disturbing. Further study using regression techniques
would be required to say if the recorders were "together" in time
or not.
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Table 9-1.

initial Study of Master Clock

Elapsed "Blue Box"
Minutes millivolts

50 52
52 51
54 51
56 51
58 51
60 51

62 54
64 54
66 54
68 54
70 53
72 53

74 54
76 55
78 55
80 53
82 54
84 54

86 57
88 57
90 57
92 56
94 56
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Table 9-2.

Study of master clock over a 200 minute period

"Blue Box"
Time millivolts

1006 2570
1010 2574
1011 2574
1012 2574
1013 2574
1016 2575

1017 2575
1018 2575
1019 2578
1021 2576
1023 2576
1024 2576

1025 2576
1026 2575
1028 2579
1030 2579
1038 2577
1044 2582

1059 2581
1100 2581
1131 2590
1132 2590
1135 2587
1139 2592

1140 2591
1142 2591
1144 2591
1146 2588
1153 2594
1159 2590

1204 2596
1316 2608
1317 2607
1319 2607
1324 2604
1326 2605
1328 2609
1330 2605
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Table 9-3.

Recorder clock function*

Recorder Recorder
Clock Clock

Recorder Master minus minus
Recorder Clock Clock Master Clock Master Clock

Day Time Identifier millivolts millivolts millivolts minutes

1 1954 San Pablo 112 il1 1 6

1 1950 Benicia 11 i11 0 0

1 1958 Port Chicago i11 110 1 6

1 2005 Chipps Island 114 113 1 6

1 2000 Extra 11 110 1 6

4 0944 Chipps Island 730 728 2 12

4 0946 Extra 723 728 -5 -30

4 0947 Port Chicago 729 728 1 6

4 0948 San Pablo 720 732 -12 -72

4 0949 Benicia 733 732 1 6

*All recorders set to master clock and times observed three days later.
Readings from "blue box" voltmeter.
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Table 9-4 summarizes voltages actually recorded over a period
of 16 hr 30 min. A print of the cassette data file is presented
in Appendix 9.A. Observed and "expected" voltages have been tabulated.
The slope is based upon observed end times and a hypothesized start
time (The start voltage was not successfully recorded. See data
blocks 1 and 2):

3164 mvolt - 3000 mvoltM = 16.5 hr =164/16.5 mvolt/hr = 9.93 mvolt/hr

Note the error columns of Table 9-4where departures from
expectation are recorded. The voltages which are more than 3 mvolt
(18 min) different from expectation would cause an error in placing
a data burst in time sequence (Recall that our instruments sample
on the half-hour. To be correct, time must be known to the nearest
15 min of the half-hour). In 34 bursts, 3 mvolt departures have
taken place 15 times (44% error). A deviation of 6 mvolt (36 min),
which could cause misplacement of two bursts, occurred once.

A closer examination.of the recording is warranted. This
recorder registered a "time" of 3.00 volt about 30 sec before the
beginning of the recording. The time of the first half-hour was
not recorded (due to recorder design). Note that on every 12th
record (i.e., on the hour) time increments by 10 ± 2 mvolt. Also,
every hour on the half-hour time also increments by 10 ± 2 mvolt.
Differences between adjacent half-hours are as small as 0 mvolt
(30 min error).

A recording printed yesterday is included in Appendix 9.B. This
recorder clock registered a "time" of 67 mvolt 19 min before the
recording began. Note that the first recorded time in the shifted
record is 66 mvolt. Thereafter on every 12th record (on the hour)
time increments by 10 ± 1 mvolt. The intermediate records (half-
hours) behave similarly, but time voltages are too close to the
hour voltages.

The time voltage behavior on these recordings by itself is
acceptable. We could key on the hour beginning at either half-hour.
(This is a preliminary estimate. We need more information to be
absolutely sure we can do this). We are left with the critical
problem, however, of what the real time of a given record actually is.

Based on the foregoing, we have arrived at the following
conclusions:

1. Most clocks seem to be keeping time according to the
specified formula of approximately 10 mvolt/hr.

2. With the present level of noise in the system, any reading
or clock setting is usually good to ±1 hour.
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Table 9-4.

Summary of test recording (Appendix A)
with instances of "misleading" clock voltages

Observed Half Hour Hour

Observed Expected minus Minutes Record Record
Time Voltage Voltage Expected Error Error Risk Error Risk

0000 -- 3000 -- --...

0030 3004 3004 0 0 ....
0100 3005 3010 -5 -30 * --

0130 3015 3014 +1 +6 ....
0200 3015 3020 -5 -30 * --

0230 3025 3024 +1 +6 ....

0300 3026 3030 -4 -24 * --

0330 3034 3034 0 0 ....
0400 3036 3040 -4 -24 * --

0430 3044 3044 0 0 ....
0500 3044 3050 -6 -36 * *

0530 3054 3054 0 0 ....

0600 3057 3060 -3 -30 * --

0630 3065 3064 1 +6 ....
0700 3066 3070 -4 -24 * --

0730 3075 3074 +1 +6 ....

0800 3077 3080 -3 -18 * --

0830 3085 3084 0 0 ....

0900 3087 3090 -3 -18 *

0930 3096 3094 +2 +12 ....
1000 3096 3100 -4 -24 * --

1030 3105 3104 -1 -6 ....
1100 3106 3110 -4 -24 * --

1130 3114 3114 0 0 ....

1200 3116 3120 -4 -24 * --

1230 3125 3124 -1 -6 ....
1300 3125 3130 -5 -30 * --

1330 3135 3134 +1 +6 ....
1400 3136 3140 -4 -24 * --

1430 3144 3144 0 0 ....

1500 3145 3150 -5 -30 * --

1530 3155 3154 +1 +6 .....
1600 3157 3160 -3 -18 * --

1630 3164 3164 0 0 ....
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3. Recorded time voltages could be used to sequence records
once the recording starts by keying on the hour. However,
there is still the problem of relating recorded time to
real time.

These conclusions have certain implications in our treatment
of the data:

1. The concept of master and recorder clocks operating
together is not workable. Since the clocks cannot be
precisely set, we cannot synchronize our stations in time.
Keeping the stations together in time would have decreased
the occurrence of human error in correctly starting and
sequencing data files.

2. At best, the clock data will allow us to read ± 1 hour.
We believe that our present data managing procedures
accomplish that, and better, at present. There is little
likelihood of a significant increase in the precision of
our data sequencing ability. The present engineering of
the clocks will preclude our devising any really useful
automated procedure (e.g., computer programs) for smoothing
data flow, lessening potential human errors, and decreasing
man-hours.

We offer several suggestions for any future redesign efforts:

1. The basic concept of an incrementing clock is sound.

2. Any clock which is used must be capable of being set to
the nearest minute.

3. The clock must increment precisely on time.

4. The clock time must be readable (i.e., one must be able
to tell the time).

Note that the important factor is tr- at least one moment
(in real time) in a file of data mus ,e -,wn. Note that time
range is not as important as precisj

This week we are returning our instruments to the field. We
believe that the clocks at present are little more than a qualitative
aid. You should be aware that we have lost the I.D. voltage which
is checked by our data screening program (We also have to re-write
our screen program to accommodate time) . At present, we use the
shape of the tidal wave as a qualitative aid in helping us sequence
records. Note that tide can be considered as a clock set in real
time.
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I think that we need to look at how we can improve the
reading (i.e., with the voltmeter) of the clocks. Somehow
we must know when the clock increments so that we can associate
the time of incrementing with what appears on the recording.

In summary, we are disappointed. One would throw away a
$5 watch that kept time like these clocks.

Your thoughts on finding a solution to our problem would
be appreciated.

Thank you for your attention to this matter.

Sincerely yours,

Conrad Recksiek, Ph.D.
Oceanographer

CR/cd
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APPENDIX 9.A

Test file of data from two probes with time voltages.
Half hour bursts (6 lines) are underlined and time
voltages are outlined. Clock at time zero was read
at 3,00 volt. At the end of the experiment, the clock
read 3.16 volt (The voltmeter used reads to the nearest
10 mvolt in the 2 to 10 volt range). Carquinez recorder.
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301999999999999'99 9999
9 S99995999999999999( 9999999999999999999999995-9999999999999999999999
99999999999999999s9 99 . 9 9 9 9 9 9 9 9 9 99999999999999b9J99999999999999999999999
999999999999999999999999999999999999999999999999999999999 999999999999999

2 0 tclockoctl8
-0597-0010 1892 0892-0597-0010 1892 0892-0597-0010 1893 0892-0597-0010 1
0583-0265-0001 1206 0583-0331-0056 1207 0584-0356-0066 1203 0584-0179-0
0001 0006 0002 0002 0001 0004 0002 0002 0001 0004 0002 0002 0001 0004 0
0001 0001 0002 0001 0001 0004 0002 0001 0001 0004 0002 0001 0001 0004 0

of)0, 0 t clnrl'ot1R
-1368-0009 1914 2440-1368-0009 1914 2440-1369-0009 1914 2440-1369-0009 1

p3U1 0069 0240 1192 3004 0371 0305 1191 3004 04'22"0539 1191 3004 0301 C
-VS36- 0010 1906 0888-0596-0010 1905 0888-0596-0010 1906 0888-0596-0010 1
0584 0840 1476 1217 0584 0766 0862 1217 0584-0977-1257 1218 0584-0303-
4 0 tclockoct 18
0001 0007 0002 0003 0001 0004 0002 0002 0001 0004 0002 0002 0001 0004 C

tn-o0001 0004 0002 0002 0001 0004 0002 0002 0001 0004 0002 0002 0001 0004 C

-1368-0010 1915 2445-1368-0009 1916 2445-1368-0010 1916 2445-1368-0010 1
E 0107 0553 1192 3005 0C66 0483 1192 3005 0484 0290 1192 3005 0238 C
5 0 tclockoctl8

-0596-0010 1908 0887-0596-0010 1909 0889-0596-0010 1909 0889-0596-0010
0584 1158-1071 1215 0584-0587 2517 1,215 0584-3082 4557 1218 0584-3230
0001 0007 0002 0003 0001 0004 0002 0002 0001 0004 0002 0002 0001 0004 (
0001 0004 0002 0001 0001 0005 0002 0001 0001 0005 0002 0001 0001 0005

01006 0 tclockoct 18

-1368-0009 1910 2447-1368-0009 1910 2447-1368-0010 1910 2447- 1368-0009
_Ijl 0273 0139 1192 3015 0355 0025 1192 3015 0032-0240 1191 3015-0524-(
05-0010 1904 0888-0596-0010 1904 0889-0596-0010 1904 0889-0596-0010
0584-0206 0419 .122Q 0584-0306 0408 12160584-0325 0344 1219 0584-0244
7 0 tclockoctl8
0002 0008 0003 0002 0002 0005 0003 0002 0002 0005 0003 0002 0002 0005

,9-, 03? o0005 00(l 0001 0002 0005 0Q03 0001 0002 0005 0003 0002 0002 0005
-136 -0009 1905 2448-1369-0009 1905 2448-1368-0009 1904 2448-1368-0010

10256-0297 1192 3015-0290-0279 1191 3015-02613-0305 1191 3015-0257-
8 0 tdlockoct 18

-0595-0010 1899 0887-0596-0010 1899 3888-0596-0010 1899 0889-0596-0010
0584-0220 Q392 1219. 0584-0365 0369 1218 0584-0393 0325 1218 0584-0329
0001 0008 0002 0003 0001 0005 0002 0002 0001 0005 0002 0002 0001 0005
0001 0005 0002 0001 0001 0005 00C2 0001 0001 0005 0002 0001 0001 0005
9 0 tclockoctl8

0-'O -13.6_-000gq 1822 ?4 -36g-no1 ing 21,40-1368-0009 1899 2448-1368-0009

02 -0273-0326 1191 3025-0271-0279 1191 3025-0283-0285 1191 3025-0276-
-0596-0010 1896 068S-0596-0010 1897 0889-0596-0010 1896 0889-0596-0010
0584-0256 0380 1220 0584-0384 0352 1218 0584-0435 0310 1217 0584-0370
10 0 tclockoct18
0001 0009 0003 0002 0001 0006 0002 0002 0001 0005 0002 0002 0001 0005

0)3 00001 0005 0002 0X00 0001 0006- 002 0001 0001 0006 0002 0001 0001 0005
-1368-0009 1897 2449-1369-0009 1897 2449-1368-0009 1897 2449-1369-0009
I -0300-0308 1192 3026-0275-0302 1191 3026-0283-0282 1191 3026-0341-
11 0 tclockoctl8

-0596-0010 1894 0888-0596-0010 1894 0889-0596-0010 1894 0889-0596-0010
0584-0258 0383 1215 05E4-0369 0347 1213 0584-0444 0274 1214 0584-0372
0001 0009 0002 0002 0001 0006 0002 0002 0001 0006 0002 0003 0001 0006
0001 0005 0002 0001 0001 0006 0003 0001 0002 0006 0003 0001 0002 0006

071) 12 0 f c ]or--koct 18
-1368-0009 1893 2448-1368-0069 1893 2448-1368-0009 1893 2448-1368-0009
IM-0311-0321 ViiI 3034-0310-0271 1191 3034-0310-0282 1191 3034-0383

-0596-0010 1890 0888-0596-0010 1891 0888-0596-0010 1891 0889- 0596-0010
058 4-0263 03 --86 05-8_ :_0382__03.2_12/ _0584-0442 0272 1211 0584-0373
13 0 tclockoctl8
0001 0009 0002 0002 0001 0006 0002' 0002 0001 0006 0002 0002 0001 0005
0001 0005 0002 0002 0001 0006 0002 0002 0001 0006 0002 0002 0001 0005

0,33)-1368-0009 1887 2447-1368-0009 1888 2447-1368-0009 1888 2447-1369-0009
UU" U-0314-0308 1191 3036-0274-0296 1191 3036-0320-0300 1191 3036-0363

9-14



* u. - U:)4-uIu UaiU 1,g1 U 4 U4b U,"I 1 4 U ...-.. iI U m

* 0002 0010 0003 0002/' 102 0006 0003 0002 0002 (, i 0003 0002 0002 0006 00
0002 0006 0003 0002 J02 0006 0003 0002 0002 0.6 0003 0002 0002 0006 00 "

04 ot 15 0 tclockot 18
-13h8-0009 1881 2446-1368-0009 1882 2446-1369-0010 1882 2446-1369-0010 18

-0309-0290 1191 3044-0285-0250 1190 3044-0313-0276 1190 3044-0372-03
-0596-0010 1883 0886-0596-0010 1883 0886-0596-0010 1883 0887-0596-0010 18
0584t-0240 0367 1212 0584-0381 0374 1211 0584-0450 0300 1213 0584-0394 03
16 0 tclockoct18
0001 0010 0002 0003 0001 0006 0002 0002 0001 0006 0002 0002 0001 0006.00

q30O001 0006 0002 0002 0001 0006 0002 0002 0001 0006 0002 0002 0001 0006 00
-1368-0009 1876 2444-1365-0009 1877 2444-1369-0009 1877 2444-1369-0009 18
1-3.T-0324-0296 F119 3044-0290-0286 1190 3044-0325-0276 1190 304 4-0374-02
17 0 tclockoctl8

-0596-0010 1878 0887-0596-0010 1878 0887-0596-0010 1879 0888-0596-0010 18
0584-0251 0355 f 0584-0376 0331 1210 0584-0479 0263 1210 0584-0399 03
0002 0011 0003 0002 0002 0007 0003 0002 0002 0007 0003 0002 0002 0007 00
0002 0006 0003 0001 0002 0007 0003 0002 0002 0007 0003 0002 0002 0007 00

O5-t0 18 0 tclockoct 1
-1368-0009 1871 2444-1369-0009 1872 2445-1369-0009 1872 2444-1369-0009 18
_DIU--0306-0293 1190 3054-0285-0270 1189 3054-0270-0263 1188 3054-0331-02
-O3"-0010 1871 0887-0596-0010 18.71 0887-0596-0010 1871 0888-0596-0010 18
0583-0247 0348 1207 0584-0382 0332 1207 0584-0419 0279 1207 0584:-0386 03'
19 0 tclockoctl8
0001 0011 0003 0002 0001 0007 0002 0002 0001 0007 0002 0002 0001 0006 00,

053000o01 0006 0002 0002 0001 0007 0002 0002 0001 0007 0002 0002 0001 0006 00,
-1369-0009 1867 2444-1369-0009 1867 2444-1369-0010 1867 2444-1369-0010 18

&Y0302-0332 1191 3057-.0260-0282 1189 3057-0287-0307 1189 3057-0327-03'
20 0 tclockoctl8

-0596-0010 1866 0886-0596-0010 1866 0886-0596-0010 1866 0886-0596-0010 181
0583-0244 0378 1211 0584-0367 0372 1208 0584-0447 0270 1209 0584-0398 03
0002 0010 0003 0003 0002 0007 0003 0002 0002 0006 0003 0002 0002 0006 00'
0002 0006 0003 0002 0002 0007 0003 0002 0002 0007 0003 0002 0002 0007 00'

060021 0 tclockoct18
-1369-0009 1868 2443-1369-0010 1869 2443-1369-0010 1869 2 43-1369-0010 18t
_ 5696-0328-0326 1190 3065-0288-0291 1187 3C65-0307-0293 1185 3065-0365-03
- 96-0010 1870 0885-0596-0010 1870 0886-0596-0010 1870 0886-0596-0010 18
0584-0221 0390 1210 0584-0394 0351 1208 0584-0462 0267 1208 0584-0424 03-
22 0 tclockoctl8
0002 0010 0003 0003 0002 0007 C002 0002 0001 0007 0002 0002 0001 0006 00,

O ,) 0001 0006 0002 0002 0001 0007 0002 0002 0001 0007 0002 0002 0001 0007 00,
-1369-0009 1867 2442-1369-0009 1867 2U42-1369-0009 1867 2442-1369-0010 18,
(3 -0322-03 19 1190 3066-0284-0283 1188 3066-0295-0306 1187 3066-0359-03.

0 tclockoctl8
-0596-0010 1868 0883-0596-0010 1868 0884-0596-0010 1868 3885-0596-0010 18,
0584-0244 0382 1208 0584-03S7 0343 1207 0584-0430 0284 1209 0584-0392 03
0002 0010 0003 0002 0002 0007 0003 0002 0002 0007 0003 0002 0002 0007 00,
0002 0007 0003 0002 0002 0007 0003 0002 0002 0007 0003 0002 000o2 0007 00-C" 09 2 4 0 t c o;-,koct 18

-1368-0009 1863 2441-1369-0009 1864 2441-1369-0010 1864 24 1-1369-0010 181
7U-030 4-0330 1188 3075-0300-0294 1185 3075-0307-0315 1186 3075-0352-03'
-0596-0010 1864 0883-0596-0010 1864 0884-0596-0010 1864 0884-0596-0010 18t

0584-0261 0371 1207 0584-0365 0317 1209 0584-0456 0261 1203 0583-3380 031
25 0 tclockoctl8
0002 0010 0003 0003 0002 0007 0002 0002 0001 0007 0002 0002 0001 0007 00,

CSo 0001- 00_07_00.Q .01 001 Q0 003 00 01 0002 0008 0003 0001 0002 0007 00
-1369-0009 1863 2440-1369-00 10. 1864 2440-1369-0009 1864 243S- 1369-0010 181

0315-0323 1190 3077-0302-0287 1188 3077-0312-0299 1189 3077-0 40 1-03
0 tclockoctl8

-0596-0010 1866 0882-0596-0010 1866 0883-0596-0010 1866 0883-0596-0010 18(
0583-0269 0392 1208 0584-0392 0356 1208 0584-0473 0271 1209 0584-0 410 03.
0002 0010 0003 0003 0002 0007 0003 0002 0002 0007 0003 0002 0002 0007 00,
0002 0006 0003 0002 0002 0007 00C3 0002 0002 0007 0003 0002 0001 0007 03'

r;?)227 0 tclrc -oct 18
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APPENDIX 9.B

Beginning of test data file from two probes
with time voltages. Half hour bursts (6 lines)
are underlined and time voltages are outlined.
Clock at 19 min before start was read as 67 mvolt.
Carquinez recorder.
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2 Pt 3Ale:13 1979 cl oci.tLest02 Page 1

2 ce cl;ck. Les tCZ
V. , e goo ge~ce coece

2 0 ce.clock.testOZ 'AOW12

-0501602 14 24q-5-1366-000 1946l 2451--1356-000. 2 19 e ?E-c - :z -'z 1
e588~-03 000 115 O1189 -031 12 115 1111 9026E-0258-01213C CS-2C~-23C11

40 ce.clcck.testIZ2
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I. INTRODUCTION

1.1 General Description

The InterOcean Model 195SP Probe is a ruggedly constructed,

compact, portable unit designed to operate in conjunction with the

InterOcean Model 680/195 Recorder or 514D/195 Readout.

The 195SP Probe incorporates precision sensors to provide

an in situ measurement of seven parameters and Probe Identification

number including conductivity, temperature; tide, turbidity, current

(Vx, Vy) and direction.

The Probe utilizes an internal electronics package, which

includes voltage regulators and all required circuitry to convert

the sensor input signals to output signals which can be displayed

directly in the appropriate engineering units.

1.2 Specifications

1.2.1 Electrical
Conductivity 0-65 millimos + .02

Output = 1 vol E/l0 millimhos
Time constant 20ms

Temperature -S to 450 C +. .02
Output = 1 Volt/10 0 C
Time constant 1.4 sec

Tide/Depth 0-S0 feet + .01 feet
Output = 1 volt/loft. **

Time constant 200 sec
Transducer depth limit,
25% over range

Current 0 to + 300 cm/sec
(Vx & Vy) Outpu? = 5 volt/300 cm/sec + 10%

Time constant 1 sec

Direction 0 to 3600 + 40
Output -. l volt/degree
Time constant - 8 ms.

Turbidity 0-100% Transmission
Output - 0-1V + 2%
Time constant 7 400 ms.

**OTHER RANGES AVAILABLE ON REQUEST
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1.2.2 Mechanical

Weight 23 Kg in air - 11.5 in water

Overall Height 106.7 cm

Maximum Diameter 18.5 cm

1.2.3 Environmental

Operating Temperature -5 to +50 0C

Range

Storage Temperature -5 to +50 0C
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1. ''INTRODUCTION

1.1 General Description

The InterOcean Model 680 Digital Recorder is a self-contained

data acquisition system, containing an eight channel analog
multiplexer, an analog to digital converter, and a digital cassette

recorder.

The Recorder multiplexes parameters from three probes,

processes up to eight channels of analog data, and records the

result in four digit Binary Coded Decimal (BCD) form on a

standard magnetic tape cassette.

The Recorder features operator selection of the following

controls:

1. Channel Selection - the number of analog input channels

to be processed.
2. Scan Rate Selection - the length of timi, in seconds,

between the first channel in a data scan and the first channel

in the next data scan, assuming that more than one data scan

has been selected for recording.

3. Repetition Rate Selection - The time, in hours, the

recorder waits before recording the next set of data scans. The

time is measured from the first scan in a record

interval to the same place in the next record interval.

4. Data Sets or Groups Selection - Allows a data scan to

consist of either data sets or groups.

NOTE: See section 3.1, General Operation, for switch settings

peculiar to operation of 680 Multiplex Recorder.
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1.2 Recorder Specifications

1.2.1 Mechanical

Size 4" w X 3# d X 13" 1
Weight 5 lb.
Mat .rial Aluminium

1.2.2 Electrical

Power Requirements +12V DC ± 20%, Current drain

is 7mA in standby,4QOmA while

tape is advancing.

Analog Inputs 0 to ±7.999V DC

1.2.3 Analog to Digital Converter

Resolution 16 bits
Relative Accuracy +/2 LSB
Gain Error ±1/2 LSB
Gain Error Drift 1 PPM/°C
Input Resistance 200 K ohm

1.2.4 Recorder

Record Media Standard Phillips certified

data Cassette, 300 ft. length
Number of Tracks 2...
Recording Density 615 BPI
Recording Format 2 track NRZI, 2 bit word sync

16 bit file gap.
Storage Capacity 2,214,000 bits/300 ft. cassette
Write speed 256 Hz
Step angle 1.5°
Angular Accuracy ±8 min of arc non accumulative
Start/Stop Time Not applicable
Tape tension 0.4 oz inch~s
Error Rate 1 bit in 10
Operating Mode Write only
Type of cassette loading Front
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1.2.5 Recording Head Dual Channel single gap,
high quality digital type

ECMA standard

Motor Single 7.5* angle stopper

motor with 5:1 g-ar reduction

coupled to take up reel by

slip clutch mechansim.

Operating Temperature -10°C to +500 C

Storage Temperature -350 C to +700 C

Relative Humidity 10% to 95% without condensation

1.2.6 Data Format

2 Bit gap for word syncronization followed by a 16

bit word. Eight (8) words make up a line; 8 lines make up a.group.

Each group is followed by a 16 bit gap called a file gap, for group

syncronization. (See Figure 1.0)

15 14 12 il 'l 1 7 41 3 o
D3 D2 D1 DO GAP

51sign 1 Sync

Word (16 Bits)

4 Digits and Sign and Sync

IF.G.I 7 1 61 5i 4 31 21 1 0

Group:

F. G. - 16 bit File Gap

Lines - 0 thru 7

Fig. 1.0

10-5



r072'0016 1476 0784 0072 0016 1476 0790
0072 0016 1476 0793 0072 0016 1476 0795

PROBE/. 1 0890 0012 0008 0296 0990-0005-0002 0295
>9890-0011-0006 0295 0890-0004-0004 0296
0802 3918 1424 0836-0802 3916 1424 0836

80802 3917 1424 0836-0802 3918 1424 0837

0807 0021 0018 2448 0807 
0007 0004 2453

0807 0014 0010 2453 0606 0017 0036 2450

0592 3839 1429 0789-0592 3839 1429 0789
*-0592 3839 1429 0789-0592 3839 1429 0789

PROBEJ3. 0589 0010 0042 2743 0589-0000 0017 2743
1 0589 0001 0010 2741 0589-0001 0005 2741
V0070 0014 1515 0763 0070 0014 1515 0774

PROBE 1 0070 0014 1515 0780 0070-0014-1516--0784--
0890-0008-0009 0295 0890-0005-0012 0295
0890-0005-0002 0296 0890-0004 0003 0296

-802 3928 1442 0836-0802 3928 1442 0836
-0802 3928 1442 0836-0802-3928 1442 0836

PROBE -0907 0020 0019 2461 0807 0007-0013 2460-
0807-0003 0001 2460 0808-0002 0003 2461 >. GROUP
-0592 3849 1444 0789-0592 3849 1444 0789

-0592 3849 1444 0789-0592 3849 1444 0789
pLD 3 0589 0009 0041 2741 0589 0007 0011 2741

0589-0001 0004 2741 0589 0002 0008 2741

DO c~f T "R OCD C_789

0095 3834 1400 08009 3834,1400.077
STRM4qT 0 "3 39 7 8 4XO 09 38355, 1399 07639

ag 6020-60010 OTli 9 000 010CPS f-8
.1090 0 -0090194 0890 0006 0003 0190

-10 Cx ry Dic +ID V ( t"

F~fMfT F'9 059 3823 04081232-1404-01q

059 -~3823 1O 78 0s '3123X 144,O7-89,

0589 0002 00727346 05B9-000k : 0008/2738)

+(D VK V-fib .1 v 0.-.
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CURRENT METERS
ELECTROMAGNETIC

& INTEGRATED OCEANOGRAPHIC/ WATER
QUALITY MEASURING STATIONS

* NO MOVING PARTS
* ELECTROMAGNETIC CURRENT

SPEED AND DIRECTION

*CHOICE OF MULTIPLE SENSORS

*EXCELLENT DIRECTION &
TILT RESPONSES

* LONG TERM STABILITY

* LOW MAINTENANCE

, * FOR PROFILING OR SELF
CONTAINED MAG. TAPE RECORDING

IL
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INTRODUCTION

The InterOcean Model 1 95/1 96 series current meters are uggedly built
instruments intended for use in the severest environments where corrosion, bio-
fouling, and the threat of physical damage would greatly limit the use of mechanical
rotor or impellor devices. The 195 series uses a spherical, solid state, no moving
parts, electromagnetic current velocity sensor. Two pairs of orthogonal electrodes
sense the X and Y components of the velocity vector with a fast response. A flux
gate compass that is substantially immune to local magnetic materials is used to
determine the orientation of the instrument with reference to magnetic north.

The excellent cosinusoidal tilt response of the spherical sensor permits the
measurement of horizontal water velocities in the presence of vertical water
motion. Large components of vertical water motion are often introduced by the
orbital motion of a mooring or while making vertical current meter profiles. It is
therefore extremely important for the sensor to reject the effects of vertical velocity
in order to avoid large errors in the measurements of the true horizontal velocities.

This combination of rugged construction, no moving parts, fast response, and
superior performance on a mooring or while profiling makes the 195/196 series
ideally suited to applications in hazardous environments and for long term
installations without the need for frequent servicing and maintenance.

APPLICATIONS

195R/196R - Versatile and Flexible

0 1 0 0

OPTION III i OPTION I
.op ION N J

DATA
BUOY

MODEL

195R/196R

MODEL4
196RM

For OPTION I remote readout profiliny

[OTIONlij self-contained magnetic tape recording
OPION III integrated into buoy or telemetry system

San Dig ... CA 922



* NO MOVING PARTS
9 CURRENT SPEED AND DIRECTION
* CHOICE OF MULTIPLE SENSORS: C/S/T/D/Do/pH/Tr/Tide/Splon/SV
e RELIABLE, STABLE, ENCAPSULATED SENSORS
* MODULAR CONSTRUCTION
* FOR MOORINGS WITH MAGNETIC TAPE RECORDING OR RADIO LINK
* FOR PROFILING WITH ON BOARD DIGITAL DISPLAY AND RECORDING

MODEL 196R

-INTEGRATED OCEANOGRAPHIC AND WATER QUALITY
MONITORING SYSTEM.

196R

The InterOcean Model 196R permits the userto simultaneously obtain in-situ data from a wide choice of
commonly measured parameters. Included are current speed and direction, using a no moving parts
electromagnetic current speed sensor and si no moving parts flux gate compass. The user may also select4
any combination of the following parameters: Conductivi y, Salinity, Temperature, Depth, Sound velocity,
Dissolved Oxygen, pH, Turbidity, Oxidation Reduction Potential, and Tide measurement. Parameters may
be selected initially or may be easily added later in the field by the use r.

All data channels are transmitted via cable to a remote data display, data recorder, or radio telemetry link.
Alternatively, the data may be recorded in-situ on a self contained, programmable digital data cassette
recorder. The system may be used as a profiler, and it may be installed for long term monitoring projects.

The Model 196R is ruggedly built for the severest environments where corrosion, bio-fouling, and the
threat of physical damage would greatly limit the use of mechanical rotor or impellor devices. The 196R uses
a spherical, solid state, no moving parts, electromagnetic current velocity sen ,r. Two pairs of orthogonal
electrodes sense the X and Y components of the velocity vector with a fast response. A flux gate compass is
used to determine the orientation of the instrument with reference to magnetic north.

The excellent cosinusoidal tilt response of the sphencal sensor permits the measurement of horizontal water
velocities in the presence of vertical water motion. Large components of vertical water motion are often
introduced by the orbital motion of a mooring or while making vertical current meter profiles. It is therefore
extremely important for the sensor to reject the effects of vertical velocity in order to avoid large errors in the
measurements of the true horizontal velocities.

Current Speed 0-3C0 cm/sec 2 cm, sec isec Electromagneti,. no moving Darts
Current Direction 0-360 100 1 sec Fu gate compoass
Conductivity 0-65 mmostcm 002 mmos/cm 20 sec- By nducio r encasuoaea ona
Salinoty 0-45 PP f 002 PT I Joyitet stnd. Auzomac ontenuous outpt fo
Temperature -5 to 45 C t002 C A-gem Strict- bneerule it-PrmnstoF flaelnum

ADM Term retosnte sensor
Depth 0-l ~ Jo ' 5"' 's O~' &cSmrout

0-6000M prmesiate vomsouSS

Sound Velocity 
1 4

00-1600ms, ec 0 m, se , sec 6S duc enca a

Dissoived Oxygen 0-20 PPM * is I Sl(rl Votinc.ataronraphC .. mn'as
- sersen stirrer in :o i rvt.

pH 2-1 2 DH +-0 05 VH 4 comb -Zil ,n ,.ectrooe

Turbid"t 0- 100%b trans t- 2% fs Amin , ll0 e "n !

Specific Ions - Re lnilRedox -40oo to #,4 IV .,. . . '. ... ,
Signal Output: H4,(Ih'le l 't "'"r ea.. -W in" cie n i nl

Pressure Case•

Material: .316 stainless ste l ,

Depth Capability: la) 1000 1 + 
'  

(o) 7000 I

Weight Ir Air: (a) 23 kc; (1) 4 5 kq

Weight in Water: iai i0 5 PCq Nh 33 kq
Length: '6 fj Pressure Case: 1 12 cm Overall Diameter, 15 cm
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* NO MOVING PARTS
* RESISTS BIO-FOULING, CORROSION AND MECHANICAL DAMAGE
* EXCELLENT DIRECTION AND TILT RESPONSES
* INSENSITIVE TO VERTICAL MOORING LINE MOTION
* LONG TERM STABILITY
* LOW MAINTENANCE

MODEL 195M

ELECTROMAGNETIC CURRENT METER,
MAGNETIC TAPE RECORDING

The Model 195M is a self contained, digital magnetic tape cassette recording
instrument. A unique and extremely useful feature of the instrument is that it provides
switch selectable programming of data rate, recording duration, and recording
periodicity. The user may therefore select the optimum recording program for any
particular specific environment or application. He then can easily change this
program after examining the data. Changes in the program can also be made to
better suit some other environment for the next project or application.

The fast data acquisition rate of the recorder suits the rapid response of the
electromagnetic sensor. The X and Y vector components of flow and the direction
are recorded each time. Data capacity is 330,000 data words which permits the
acquisition of high density data or very long term deployment.

Temperature and depth sensors are also available as options. .2

SPECIFICATIONS

Speed Sensor. Recorder
Type: Electromagnetic. solid state sensorwith no moving perts. Type: Incremental digital magnetic tape cassette

Measures components of flow in two directions. Cassette:. Standard Phillips type, 300 ft or 450 t. data certified.
Theory of Operation: Faradays Law- a conductor moving two-track,

through a magnetc field roduces a voltage. The water velocity Format: Serial Binary NRZ
vector component perpendicular to the magnetic field flux lines Capacity: 330.000, 8 bit words
(created by the sensor produces a mutually orthogonal eectro- WrIting Speed: 50 m sec/word
motive force within the water. The induced voltage is measured Scan Rate: 1 scan II to 4 parameters every Y2 to 16 sem. 4 sec.
by two orthogonal pairs of electrodes (located in the sensor) standard)
which define a Cartesian set of axes with respect to the trans- DutyCycleProgranmer. Continuous or adlustable to record
ducer. The magnitudeof thevoltageisdirectlyproporlionalto for 2 t 30 min. every I to 15 hrs.
the magnitude of the water velocity. Recording Capaclty. 330.000 data words. When recording tour

DImensions: Spherical, 3.8 cm. diameter, darametens every 4 scothd for m 10 in.

Range: 0.300 cm/sec. standard; other on special application ds 70 dea

Threshold: 0.6 cm/sec.
Resolution: 0.15 cm/sec. Power Supply:
Zero Stabillty * 0.6 cm/sec. Type: Alkaline sandard "0" size flashlight bettenes
Precision: *±2 cm/sec. Cell: 1.5 volt D cell; 18 units

Direction Sensor. Capaclty. To record one complete cassette tape (330.000

Orectlon: The orentation of the sensor is determined bye flhx measurements)

gate ino moving parts) compas mounted inside the presure instrument Case. 195M sel recording current mater
case. Water flow direction relative to the sensor is determined Material: 316 stainless steel
by resolving the Cartesian coordinate vectors into a polar Coating: Electropolish. antifouling IOplionall
coordinate vector. Depth Capability: 1,000 m standard, Iothers avolablel

Range: 0-360 Weight In Air 20.5 kg.
Precision: ± 2" WeightInWater. 8.2 kg.
Response TIrr. 50 m sec. Dimenalonw Case IS cm diameter x 92 cm

Temperature Option: Accessories
Sonsair~fTy: Linelrd thefrnmior Field Service Kit - P/N 195M-FSKDepot Spares Kit - P/N I95M-DSK
Range: 0-30"C and 0.15"C with scale expansion. Certfieed Digital Cassette Tapes
Precision: ± 0.1"C Subsurface Buoy - Model 1800 Series

Depth Option: Acoustic Command Release- Model l090 or 2090
Sensor Type: Potentiometrc Timed Release Model 5000T
Range: 0- 100 meters; 0-300 meters; 0-1000 meters. For

special range, consult factory.
Precision: a 0.5% F.S.

10-12 /



A wudel d a d digta dat readgia are aiabe far M tf Im ma INN tiewe mete

'n rY

*NO MOVING PAT
-. PERMITS RAPID VERTICAL PROFILING.. -
.. RAPID RESPONSE '

* e' INSENSITIVE -TO VERTICAL WATER MOTION
* *REALTIME DATA DISPLAY AND-RECORDING -- -

MODEL 1SSR
* ELECTROMAGNETIC 'CURRENT METER,

REMOTE READOUT.,

The Model I 95R consists of a sensor package and remote readout data display
with interconnecting cable. The readout box has panel meters for each parameter
measured and a recorder output connector to permit simultaneous recording of
each parameter measured. Current speed and current direction are standard. Water

temperature, and depth have dual range scale expansion. Integral analog data
recorders are available as options as well as separate, compact digital data loggers.
The 195R may also be used with any of the digital data scanners and data display
instruments that are manufactured by Inter~cean Systems, Inc.

SPECIFICATIONS

Speed Sensor
Type' Electromagrietic. solid state sensor with no moving pats Depth Option:

Measures comiponients at tlow intwo directions Sanaor Type: Potentiometric
The yofOperation: Faraday's Law - a conductor moving Range: 0-100 motors; 0-300 meters, 0-1000 meters. For

through a magnetic field produces a voasge The water velocity special range, consult factory
vector corponent parpentlicular to the magnetic field flux lines Precision: * 0.5% F S
(created by the seinsor) Produces a mutually orthogonal electro- rtstrurnsinticas.
motive force whin the water The induced Voltage is Measured Materiel: 316 Stainlessfsteel
by two orthogonal Pairs of electrodes Ilocated in the sensor) Depth Capability: 1.000 meters
which define a Carteasan Set of a.08 With reapel: to the trans- Weight In Air '6kg
ducer The magnitude 0f the voltage s directlyi proportional to WeleMh In Wate. 7 7 kg
the magnitude 0f the Water velocity Dimensions: Case- 15 2 cm diameter x55 Cm

Dimuensions: Spherical. 3 8 cm diameter case: Splash proof 20 cm x20 cm x30 cm
Mrne 0-300cm/sec standard, other on special application Recorder Outputs: 0-I1 VOC into 1 K ohm
Threalhold: 0 6 cmisec Opt ions temperature and Depthl dual range switch safeecable
Reol~n '1 16 crm/sec rcr w sseaaaslntoftm

lenaSteIOWt ± 0 i cm.'sec P12 Recorder Option: integral unit built into readout case, to
Piroe:t Sensrrm:oermtrasunlool
Drection tenortto A3 th sesri etrie*y Iu Q eorder Option: integral unit buim into readout case, to

011OC~dir: Teorentlio ofme rso isateminc! ys luxrecord itre Parameters ass atunction -

gesno moving Penal compass mounted inside the pressure of timfe
case Water flow directioelative to th* sensor is determined Accessories
by resolving the Cartesian coordinate vectors into a polar Field Service Kit - P/N 1 OSA-FSK
coordinate vector Depot Speres Kit - PIN 195R-OSK

Rainge: 0-360 Winch, manual or electric drive with slip rings
preclsown: ± 2
meepernee 'rime: s0 m Uec

Tempenatere Option:
senee.rType: t,.nearizei thermistor
Raeff: 0-30 C and 0-i -.C With scale exansion

Iteejn s0 t C

3110 AW COrns

W Inter~cean ~wam 6s dmm&usx "i
lid 53 -~10-13
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9 Instrument Calibration Test Sheets
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InterOcean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: /Z/Z 0 /A2

Probe
Serial Number: _ ___ _ 0o_)

External Physical Appearahce:

Parameter Zero Check Reading

Conductivity 2  mmho _3 ,r. " e

Temperature N/A Room I t'/ 9

Turbidity N/A In Air -. ,'--

Tide/-ID N/A Ambient - -2,

+ID N/A -- .)

V Air _ N/A -- - e

V Air N/A - -''. -"
y
Direction N/A , 36180

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

InterOcean Systems, Inc. Kinnetic Laboratories-, Inc.
Engi neer

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 I telex 69-5082



InterOcean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: pi/z.o /7

Probe
Serial Number: _ Z_ 7 / .2_

External Physical Appearance:

Parameter Zero Check Reading

Conductivity mmho G 0 17

Temperature N/A Room Z Z. I \

Turbidity N/A In Air 6-7, (

Tide/-ID N/A Ambient - 9 4

+ID N/A - 1 71

Vx  Air N/A 4 c-Ze4, _f 6Co3

Vy Air N/A - 0 0.

Direction N/A 3( 4 ,I..3")Z8Z

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

InterOcean Systems, Inc. Kinnetic Laboratories, Inc.
Engineer

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-5u5-8400 / telex 69-5082

W'



interOcean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: ___________

Probe,-
Serial Number: 0y~.) O

External Physical Appearance:

Parameter Zero Check Reading

^onducti vi ty 3?4mmh 3790

Temperature N/A Room /.3 'ZL

Turbidity N/A In Air ___________

Tide/-ID N/A Ambient - L 9

+ID N/A .4- O (09

vXAir ___N/A _- '

vAir __N/A 0 0 4-

. Direction N/A 3 -/3 _±;7. 7-

.'*-

System che'cked6ut 'af ter delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By-

InterOcean Systems, Inc. K-i-nnetic Laboratories, Inc.
Engineer

Inter~cean systems, inc. I3540J aero ct., san diego, ca 92123 I714-565-8400, telex 69-5082



InterOcean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: _2 -. : 0_-_

Probe
Serial Number: .4 / -f

External Physical Appearance:

MCD

Parameter Zero Check Reading

Conductivity )8'mmho 3 , 2 7

Temperature N/A Room / '. / c9"

Turbidity N/A In Air ,. <

Tide/-ID N/A Ambient - 03of

+ID N/A 4 C."' I

V Air N/A 4 C-

V Air N/A -
y
Direction N/A je,, )> ' ,

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

Inter(cean Systems, Inc. Kinnetic Laboratories', Inc.

Engineer

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 I telex 69-5082



F7Inter~cean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date:

Probe
Serial Number: , .*.-7

External Physical Appearance:

Parameter Zero Check Reading

onductivi ty ____ a3mmho 3%~ ,41

jemperature N/A Room___ _________

Turbidity N/A In Air 7___________

Tide/-ID N/A Ambient -'r

+ID N/A_________________

VxAir __N/A '1 0

Vy Air __N/A t a j j

Direction N/A -3______&____0_

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

Inter~dean Systems, Inc. Kinnetic Laboratories , Inc.
Engineer

Inter~cean systems, inc. /3540 aero ct., san diego, ca 92123 /714-565-8400 /telex 69-5082



InterOcean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date:

Probe
Serial Number: / 2- 100k

External Physical Appearance:

Parameter Zero Check Reading

Conductivity ,/Mmho

Temperature N/A Room '/ 9 "?_4

Turbidity N/A In Air &, -

Tide/-ID N/A Ambient -oo.)#

+ID N/A 0/0o o

Vx  Air N/A or-

Air _ N/A "

Direction N/A (4,' 3 _ __,_,

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, inc. By:

InterOcean Systems, Inc. Kinnetic Laboratories%, Inc.
Engineer

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 /714-565-8400 /telex 69-5082



Intercean EQUIDME- . T CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: 2 z/'Pa7A

Probe
Serial Number: o/ ')

External Physical Appearance:

L,<_7 L, r,/? t_ L 14 A-7-- A_ - .

Parameter Zero Check Reading

Conductivity -3r ho 3 5_._ _ _ _-

Temperature N/A Room __._

Turbidity .A )-- In Air A /

Tide/-ID N/A Ambient -13 Pi

+ID N/A / 2

V Air N/A - 7

V Air _ N/A
y
Direction N/A 3,," 3&'

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

InterOcean Systems, Inc. Kinnetic Laboratories-, Inc.
Engineer

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 I 714-565-8400 1 telex 69-!82

N



Interu cean EQUIPMENT CHECK-OUT FOR;

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date:

Probe
Serial Number: d

External Physical Appearance:

Parameter Zero Check Reading

onductivity _ ~mmho - a

Temperature N/A Room _ _,_ _ __-

Turbidity N/A In Air _ _ _,_

Tide/-ID N/A Ambient -

+ID N/A IL ,

V Air N/A -t C UOG

V Air __ N/A

Direction N/A 7 . 3fi ,

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

, /' __ _ _ _ _ __ _ _ _ _ __ _ _ _ _

InterOcean Systems, Inc. Kinnetic Laboratories,, Inc.
Engineer

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 , telex 69-5082



InterOcean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date:

Probe
Serial Number: &Z-? /O/ZL

External Physical Appearance:

Parameter Zero Check Reading

Conductivity _3mmho _ " _ _ _ _

Temperature N/A Room / ., Z,5

Turbidity N/A In Air / 7

Tide/-ID N/A Ambient ) '

+ID N/A --__ _ - _ _._,

V Air N/A ,

Vy Air _ N/A ot
.y /C

Direction N/A ' " (: -7.

System checked out after delivery to Santa Cruz, California, Kinnetic ... .. '.<

Laboratories, Inc. By:

InterOctan Systems, Inc. Kinnetic Laboratories', Inc.
Engineer

InterOcean systems, inc. I 3540 aero ct., san diego, ca 92123 / 714-Su5-6400 I telex 69-5082 7

• A1



InterOcean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: /7-,d /7?

Probe
Serial Number: &77/0/s

External Physical Appearance:

Parameter Zero Check Reading

Conductivity AfWmmho 3- '

Temperature N/A Room I/,'' --

Turbidity N/A In Air . ?

Tide/-ID N/A Ambient ___ (I

+ID N/A __

V Air 4__ < o-

Vy Air __ 0o9

Direction N/A 341 ___ a _ _ -7, _T

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

InterOcean Systems, Inc. Kinnetic Laboratories, Inc.
Engineer

InterOcean systems, inc. /3540 aero ct., san diego, ca 92123 / 714-565-8400 I telex 69-5082

• N.



Inter~ cean EQUIPMENF CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: Z /7. /-7?

Probe
Serial Number: 4/, 7/ 'j

External Physical Appearance:

Parameter Zero Check Reading

Conductivity __- 30 4Pmmho J&.3Z
Temperature N/A Room )~ '

Turbidity N/A In Air 7-2 -2

Tide/-ID N/A Ambient I .Z3

+ID N/A -+-- 646o

Air Air N/A ::t 6 ' f

V yAir __N/A _ Z

Direction N/A '741"5

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

InterOcean Systems, Inc. Kinnetic Laboratories-,, Inc.
Engineer

Inter~cean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 11 telex 69-5082



InterOcean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: )Z i)A/Z

Probe
Serial Number: Z /, 05

External Physical Appearance:

Parameter Zero Check Reading

Conductivity ? ._ . 30 mmho . 0 ;?.

Temperature N/A Room / , Z

Turbidity N/A In Air _ _ _ _,/

Tide/-ID N/A Ambient _ -___' _"__

+ID N/A - / '-

V Air - 3a N/A .

V Air.- ,-?) G N/A
y
Direction N/A . , 0o

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

InterOcean Systems, Inc. Kinnetic Laboratories, Inc.
Engineer

InterOcean systems, inc. / 3540 aero ct., san diego, ca92123 / 714-565-8400 I telex 69-5082

I-



InterOcean EQUIPMENT CHECK-OUT FORM

Job N o.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: /1o/'2

Probe
Serial Number:

External Physical Appearance:

0-

Parameter Zero Check Reading

( Conductivity 0__ mmho -7, I

Temperature N/A Room / -. ,) 

Turbidity >0 , f - In Air /0/9

Tide/-ID N/A Ambient - 1.5 .Y>

+ID N/A - j-"

V Air N/A

V Air A---N/A
y
Direction N/A 3600

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, inc. By:

InterOc-ean Systems, Inc. Kinnetic Laboratories, Inc.

Engineer

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 / telex 69-5082



InterOcean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date !' /"L-

Probe
Serial Number: _-7 In/-

External Physical Appearance:

Parameter Zero Check Reading

C conductivity _.3 mmho -3

Temperature N/A Room it'3 (

Turbidity N/A In Air -7 _ _ _

Tide/-ID N/A Ambient- 5.9

+ID N/A -4- c'7,

Vx  Air _ N/A

Vy Air N/A

Direction N/A 7 67, c.

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

InterOcean Systems, Inc. Tinnetic .aboratories, Inc.
Engineer

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 / telex 69-5082



Inter~ cean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: ___________

Probe
Serial Number: 0~- 1~

External Physical Appearance:

Parameter Zero Check Reading

Conductivi ty 3,W~mmho :2) 1~

Temperature N/A Room /_____________r_

Turbidity N/A In Air 9-3. 5

Tide/-ID N/A Ambient ~

+ID N/A .

VxAir ___N/A

V Air ___N/A 0 U &
y U

Direction N/A jr 3e7-

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

Inter~cean Systems, Inc. Kinnetic Laboratories-, Inc.
Engineer

Inter~cean systems, inc. /3540 aero ct., san diego, ca 92123 /714-565-8400 /telex 69-5.j82



InterOcean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: -Z/A #//7p

Probe
Serial Number: 6,z-7/o/9

External Physical Appearance:

Parameter Zero Check Reading

Conductivity I mho _ __ _ _ _ _

Temperature N/A Room __h__._ _ _ _

Turbidity N/A In Air o?/, J'

Tide/-ID N/A Ambient ,

+10 N/A 943_ _ _ _

Vx  Air _ A 0

V Air N/A ,
y
Direction N/A 3600 -. I

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

InterOcean Systems, Inc. Kinnetic Laboratories;, Inc.
Engineer

InterOcean systems, inc. /3540 aero ct., san diego, ca 92123 / 714-565-8400 / telex 69-5082



Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: _________ __

Probe
Serial Number: (Z

External Physical Appearance:

Parameter Zero Check Reading

Conductivity -30'mmho p__________

Tempera ture NIA Room/3

Turbidity N/A In Air____ _________

Tide/-ID N/A Ambient +0.

+ID N/A

VxAir __N/A

V Air ___N/A -

y '"JI(

Direction N/A 3~JI 36e__________

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

InterOcean Systems, Inc. Kinnetic Laboratories-, Inc.
Engineer

Inter~cean systems, inc. /3540 aero ct., san diego, ca 92123 I714-565-8400 /telex 69-5082



InterOcean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date:

Recorder Serial Number: 2,3/ 4

External Physical Appearance:

Functions:

Format:

Parameter: i1 I- ! 1 /7,Z_

Conductivity _

Temperature _

Turbidity __

Tide/-ID

+ID

Vxvx

Vy

Direction

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

InterOcean Systems, Inc. Kinnetic Laboratories, Inc.
Engineer

InterOcean systems, inc. 3540 aero ct., san diego, ca 92123 /714-565-8400 telex 69-5082



Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: LX:___0__/7 _

Recorder Serial Number: (0___?;______

External Physical Appearance:

Functions:

Format:

Parameter:

Conductivity ____________

Temperature ______________

Turbidity_________ ____

Tide/-ID__________ ___

+ID ____________

V ________________

V y

Direction __________

System checked out after delivery to Santa Cruz, California, Kinnetic

Laboratories, Inc. By:

Ioiter~c~an Systems, Inc. Kinnetic Laboratories, Inc.
Enlineer

Inter~cean systems, inc. / 3540 aero ct., san diego, ca, O.123 714-565-8400 / telex 69-5082



InterOcean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: / ;'/ =./ _7 k"

Recorder Serial Number: -&Y'o Z 7-

External Physical Appearance:

Functions:

Format:

Parameter: 57" ('7 3 ; 5

Conductivity

Temperature

Turbidity

Tide/-ID

+ID

Vx

Vy

Direction

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

InterOcean Systems, Inc. Kinnetic Laboratories, Inc.

Engqneer

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 telex 69-:082



InterOcean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: Iz/- /

Recorder Serial Number: _&35OZ7P

External Physical Appearance:

Functions:

Format:

Parameter: 07 // ,--hZ7 //:' I -It

Conductivity _ _ _ _ _ _ _ _ _ _,__ _ _ _-" ,z7

Temperature _ _ _ _ _

Turbidity

Tide/-ID

+ID

Vx
x

Vy

Direction

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

InterOcean Systems, Inc. Kinnetic Laboratories, Inc.
Eng'neer

InterOcean systems, inc. 3540 aero ct., san diego, ca 92123 / 714-565-8400 / telex 69-i082



InterOcean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: 2_A, j___ _ __ _

Recorder Serial Number: 930Z 7

External Physical Appearance:

Functions:

Format:

Parameter: OI 0 
Z-7rQ;i-

Conductivity ?r./., e .

Temperature

Turbidity

Tide/-ID

+ID
Vx

x
Vy

Direction

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

InterOce'an Systems, Inc. Kinnetic Laboratories, Inc.
Engineer

Inter~cean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 / telex 69-5082



InterOcean EQUIPMENT CHECK-OUT FOR4

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: _ -_./" __o ___ __

Recorder Serial Number: .- 33 -30

External Physical Appearance:

Functions:

Format:

Parameter: -7' X_ - $t -I I" pZD,

Conductivity

Temperature

Turbidity

Tide/-ID

+ID

Vx

Vy

Direction

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

InterOcean/lystems, Inc. Kinnetic Laboratories, Inc.
Engineer/

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 / telex 69-5082



Inter~cean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date:

Recorder Serial Number: 5__

External Physi4al Appearance:

Functions:

Format:

Parameter: 01 0o( ,' . ,-*

Conductivity

Temperature

Turbidity

Tide/-ID

+ID

Vx
x

Vy

Direction

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

InterOcean Systems, Inc. Kinne,ic Laboratories, Inc.
Engineer

InterOcean systems, inc. /3540 aero ct., san diego, ca 92123 /714-565-8400 / telex 69-5082



InterOcean -
VZ

CSTD CALIBRATION

Probe S/N 0/O0

Date Initial /-3O-75 /_./_

* Voltage 9V,.
Test:Point "Scope Picture DATA

1. Current Regulator RED +IS+ 4VDC

BLK -IS + 4.DC /

ViH '0.000 + .002 0, A-

2. Voltage Regulator RED +8.00 + .01VDC +gD6

BLK -8.00 + .01 . .-

3. Chopper YEL Fig A
18O° 'out of phase '

4. Amplifier GR Fig B

NOTE I-GR Fig C

5. Demodulator YEL Fig D
180* oUL of phase

GREY 0.00 + .01 . ,&O)

NOTE I-GREY -2.6 + ..2VDC -,-"5

6. Conductivity BLUE 0.000 + 0.002 ,

NOTE 1-BLUE )F44.800 + .10 t.- P2

7. Salinity 0-20 ppt BLUE 0.000 + .002

8. Salinity 20-40 ppt GR See table 2.1 in
manual IJIV/aI

BLUE See table 2.1 in
manual

9. Temperature* NOIE 2-BLUE - c),'7.AC Thermomete.::)_.

NOTE 3-BLUE t,72.3 Therror-. ,

Ineiw ),ccans v ern inc. / :eo ci.. san , c. 9';,1 / 714-6S-S4) / . .



InterOcean

CSTD Calibration Cont.

Voltage or

Test Point Scope Picture DAT-.
10. Depth NOTE S-BLUE Shunt Value 4-
11. Auto-Range GREY +2.005 + .005

GREEN +6.50 + .75

*GREY +1.99 + .01

*GREEN -6.50 + .75

12. Dissolved Oxygen

NOTE 6-GREEN 0.00 + .01

GREEN See calibration
sheet13 HNOTE 7

pH 7 - YELLOIV .70 + .01

pH - YELLOW .ly/pH + .01

pH - YELLOW .lv/pH + .01

1 ,Redox NOTE 7-YELLOW 0.00 + .005

Fe*+ Fe... YELLOW .439 + .005 A//t
15. Turbidity GREY 0.00 + .01

GREY 1.00 + .01 4-,/, oO

Intcrjceans s.'stems. inc. / 3540 aero ct., an diego. ca. "2 1 2 ) / 714-565-$40o I eex 60-50S'



InterOcean

513 PROBE

FINAL CHECK-OFF

SERIAL NO, o2-7/ C

INITIALS

DATE ",- __""_
/ . .

READOUT COMPUTED VALUES

CoNDuCTI-IVITY CONDUCTIVITY

1-~c.3 ff3

SALINITY _ _ _SALINITY

TEIMPERATURE TEMPERATURE
D. 09- 'OoL2c.-.

DEPTH DEPTH

.D02 DG2

-. PH . .PH 7.

REPOX . REDOX

TURBIDITY 0 TURBIDITY , W 2"



Ii~ nteC.r 0cean CO--rfXT 1
DATE _____

INSPECTOR

P P. oBjE sIv -7) Os,'

CONDUCTIVITY CALIBRATION STAINDARD

Model 500CS 06

Probe value will be obtained when probe is calibrated

Conductivity

Mu linihos Probe Value7

0 P-____

10-

20 .? ~

40 '# O.

60 0
70 7*04

NOTE: Probe value can be obtained from, either 514-A

C.'S.T.D. Readout digital display or.front Pin D

on *the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through-

the conductivity head is a very-low resistance-.

I nter~ceans s SLCM-,. inc. /3540 aero ct . san diego. ca. 9.- 23 714-i65-8400 Itelex 69-50S2



,T /)eterOcean

CSTD Calibration Cont.

Notes to CSTD DO pH Calibration

1. This value obtained by inserting a 50 oh re-
sistor through conductivity head using clip leads.

2. This value obtained by immersion of ten-o. sensor in
ice water as close to 0°C as possible while continuously

- monitoring ice water with a calibrated thermometer.

3- This value obtained by immersion of ter sensor -n
room temperature water while continuously monitcring
temperature with a calibrated thermometer.

4. Steps 12 and ;3 are done with stainless steel shield ,
removed. Care must be taken not to damage sensor
while shield is rermoved.

5. This value is obtained after depth calibratioa with
dead weight tester.

6. Zero adjust is set with sensor enveloped in atnosphere
of inert gas (heliun; argon).
Gain adjust obtained in fully air saturated fresh water.

7. Temporary connection is made betleen circuit cormonr
and the shield wire of the pH electrode. (Or the
shield wire of the redox electrode.)

S..

a Incr~e~n syiem. irc. 350 aro i..~.indieo. . 9~::, 74-56-S4O /iek 695Ob



,Jb No: _ -7 _ _ _ Date: " -7/

Customer Name: By: "

Part Number Description Serial No. Remarks

5138005/5136001 Pressure Case & Base Plate "')7/ IV)/ '- /'4 7 --

with mother board

5138001-1 Conductivity Sensor

5138006-il Temperature.Sensor__/___- __-,

5138105 Temperature Sensor
Platinum

5138006-2 Salinity Compensation
Network

5138101 Pressure Transducer

5138020 pH Sensor -

5138021 Dissolved Oxygen Sensor --

5138002 Turbidity Sensor ZL2J . ,

_ _ _ _ Velocity Sensor _.__

5132010 Current Regulator _-_______,___

5132011 Voltage Regulator C-61 0-22

5132014 Conductivity 'Od - I7 -/__"

5132015 Salinity 0-20 PPT

5132015-1 Salinity 20-40 PPT

5132019 Salinity Auto Range

5132016 Temperature &3, ;;2- 7&

5132116 Temperature, Platinum
Thermistor

5132017 Depth

5132013 Demodulator 6/3' .9v

5132012 Amplifier Od') O TC.

5132018 Chopper 0 AaAL4 '.

5132126 Dissolved Oxygen

5132125 pH

5139300 Protective Cage .

5138110 Schry',ay Carrying Case

5134011A Turbidity 02 a ,

~Velo.city 1w ___ 1___

2 7



InterOcean
F_1 VA .<

CSTD CALIBRATION Z), . .

Probe SIN (2-71 OO_ -

Date Initial / -A -7;/ e,//L

Voltage or

Test' Point *Scope Picture DAT-A
1. Current Regulator RED +15 + 4VDC - I '

BLK -15 -4/DC

Mi -0.000 + .002 0,C2
2. Voltage Regulator RED +8.00 + .01VDC .

BLK -8.00 + .01 -. d
3. Chopper YEL Fig A

1800 out of phase /
4. Amplifier CR Fig B

NOTE I-GR Fig C

S. Demodulator YEL Fig D

J180- out of phase
GREY 0.00 + .01

NOTE 1-CREY -2.6 + .2VDC -Z.

6. Conductivity BLUE 0.000 0.002-O 7

NOTE I-BJUE )T 44.S00 + .10

7. Salinity 0-20 ppt BLUE 0.000 + .002

8. Salinity 20-40 ppt GI' See table 2.1 in '
manual

BLUE See table 2.1 in
manual -

9. Temperature NOlE 2-BLUE - 2?C The -pnoma-e>O

NOTE 3-BLUE _2- . Thermor,..-r;. i:

IIteIJccani s\ tcmN. inc. / 35110 acro ci sain d co, ca. 92,23 / 714-i65-S ,.0 / teLe 69-50'S.



u . ... .. ..... .. . . . . . . ..

InterOceanr

CSTD Calibration Cont.

Voltage or
Test Point Scope Picture DATA

10. Depth NOTE S-BLUE Shunt Value
11. Auto-Range GREY +2.005 + .005

GREEN +6.5o + .75

*GREY +1.99 + .01 . /
*GREEN -6.50 + .75

12. Dissolved Oxygen

NOTE 6-GREEN 000 + .01

GREEN See calibratio /
sheet

13. pH NOTE 7

pH 7 - YELLOW .70 + .01

pH - YELLOW .Iv/pH + .01

pH - YELLOW .lv/pH + .01 "
14. Redox NOTE 7-YELLOW 0.00 + .005 /

F++ Fe+++ YELLOW .439 + 00
15. Turbidity GREY '0.00 + .01 eD 0

GREY 1.00 + .01 _ ,

Intel ''ceans .\x..te , m" . / 3t540 aet~ro e.. san diego. ca. 9212- 714-565-$40o telex 69-_



513 PROBE

FINAL CHECK-O1fF

SERIAL NO. ,1-71 OOZ-

INITIALS - '4.

DATE i11 - 7 /z

*READOUT COMPUTED VALUES

CONDUCTIVITY {CONDUCTIVITY

SALINITY SALINITY

TEMPERATURE TEMPERATURE

* ~ ~ ~ f; 2 . 1-.y ' C

DEPTHDET

*DO DO

REDO)X RED0X

TURBIDITY 0) TURBIDITY -X



I

' ~Ar.--/- J--'72 -

! IN~_,SPECTOR /.]-

PR.OBE Si £97-7/oo

CONDUCTIVITY CALIBRATION STANDARD

Model sooCS -2:t

Probe value will be obtained when probe is calibrated

Conductivity "
Mil limhos Probe Valu -

0. .

20

30_ _ _.

40

so .- O, /
60 0_.___

70 _____. __

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or.fromr Pin D

3n -the Recorder outlet with a digital volt

meter.-"

Make certain that the lead that is passed through

the conductivity head is a very low resistance-

Inte.rOceani- stem,. inc. /3540 aero ct ian diego. ca. 92123 /714-565-8 4CC / tele\ 69-50S2

Lo



M1tLcr~ceafl

CS77) Calibration Cant.

Notes to CSTD DO pH Calibrationt

1. This value obtained by inserting a 5O ohzt ra-
sistor through condluctivity head using clip lea,_s,

2. This value obtained by impmersion of temp-. s!:ensc- in
ice water as close to 0"C as possible ,iiecinos-
monitoring ice water with a calibratedthroe rj

3. This value obtained by immersion of te-m- sensor i
r oo n temperature wt.ater while colitinruousU mon-itrin7
tdmperature with a calibrated thernometear.

4. Steps #2 and 93 are done with stainless stee! sh-ieid.
removed. Care must be taken not to 4aaesensor
while shield is rer-oved.

5. This value is obtained after depth calibratioa -.;ith.
dead weight. tester.

6. Zero adjust is set wihsensor enveloped in atztosp' -e
of inert gas (helium; arg"on1).
Gain adjust obtained in fully air sat urated fresh iatar.

7. Temporary connection is made between circuit conon
and the shield wire of the pH electrode. I(Or the
shield wire of the redox electrode-.

Inir(,ccains systern- . inc. /35-49 acro ct.. 'ian die- o. ca. 92~ k 714-565-S400 /!e 69L)-5S'



job- No: &2/Date: /27--7Z '

Customer Name: /2Q;)~~V~.'~ ~ : ______________

*Part Number Description Serial No. Remarks

* 5138005/5136001 Pressure Case' & Base Plate 2..7IOZ/ 2,/p,.
with mother board I_____ IPN s-:, l

5138001-1 Conductivity Sensor I~ ~~/(.
* 5138006-11 Temperature.Sensor '/ ______

5138105 Temperature Sensor
Platinum_______

5138006-2 Salinity Compensation
Network _____

5138101 Pressure Transducer _______

5138020 p2H Sensor______________

5138021 Dissolved Oxygen Sensor ______

* 5138002 Turbidity Sensor 7/___2__
______________Velocity Sensor -7.5j

* 5132010 Current Regulator ',iz IPt,AZ

5132011 Voltage Regulator 9 ).-
* 5S132014 Condt ztivity '6/k ~o

5132015 Salinity 0-20 PPT

5132015-1 Salinity 20-40 PPT ______

5132019 Salinity Auto Range ______

* 5132016 Temperature _______

5132116 Temperature, Platinum
Thermistor______

5132017 Depth________

5132013 Demodulator______________

5132012 Amplif ier 0 ,6? 7i T1 C.-
5132018 Chopper 1,7~7& OLIV~Z

5132126 Dissolved Oxygen

* 5139300 Protective Cage ---

5138110 Schrywiay Carrying Case

5 134011A Turbidity _______ ___2M____

S~~k),7~7i J3-A& ~ 6 -4I



(InterOcean

CSTD CALIBRATION

Probe S/N o?7/ O--- 
-

Date & Initial/b27
1 1 j

Voltage or
Test Point Scope Picture DATAI. Current Regulator RED +15 + 4VDC t 13

13LK -15 + 4 VDC

VH 0.000 + .0022. Voltage Regulator RED +8.00 + .01YDC _f D

BLK -8.00 + .01 ,3. Chopper 
YEL Fig A

1800 out of phase V1
4. Amplifier 

GR Fig B

NOTE I-GR Fig C
5. Demodulator 

YEL Fig D

1800 out of phase
GREY 0.00 + .01

NOTE 3-GREY -2.6 + .+VDC _ 2 ,.6- Conductivity 
BLUE 0.000 + 0.002

NOTE 1-BLUE 44.8o0 + lo7. Salinity 0-20 ppt BLUE 0.000 + .002
8. Salinity 20-40 ppt GR See table 2.1 in

manual
BLUE See table 2.1 in A/,

manual9. Temperature- NOTE 2--LLUE 0 Thermometer/.CtZ

NOTE 3-BLUE ,_2oThsrro V'.. 3
itec ns , inc / 3540 -;ro c. s;;r, d ~c!.o c'. 92;23 / 71--565,S0i't / tele 69-50S:



F" InterOcean

CSTD Calibration Cont.

Voltage or

Test Point Scope Picture DATA

10. Depth NOTE 5-BLUE Shunt Value____ ///A

11. Auto-Range GREY +2.005 + .OOS

GREEN +6.50 + .75 "//A

*GREY +1.99 + .01

*GREEN -6.50 + .75

12. Dissolved Oxygen

NOTE 6-GREEN 0.00 + .01

GREEN See calibration
sheet

13. pH NOTE 7

pH 7 - YELLOW .70 + .01

pH - YELLOW .Iv/pH + .01 //

pH - YELLOW .v/pH + .01

14. Redox NOTE 7-YELLOW 0.00 + .DOS

Fe ++ Fe... YELLOW .439 + .005

IS. Turbidity GREY 0.00 + .01

GREY 1.00 + .01 -'. >-.-

IntcrOccans systern. inc. / 3540 aero ct.. san diego. ,.,12 / 714-565-S 1O0 / telex 69-50S2



t nterOcean

v5-r- PROBE

FINAL CHECK-OFF

SERIAL NO, " .'

INITIALS -

DATE ./t 7- -7. :'

READOUT COMPUTED VALUES

CONDUCTIVITY CONDUCTIVITY
• " " O, d). ' . . . .o,.

4: : 1, 2

SALINITY • SALINITY

TEMPERATURE TEMPERATURE

23 Z3'4- 2.3 --

DEPTH. DEPTH

DO2  DO -

-. PH "PH .

REDOX •REDOX

TURBIDITY TURBIDITY

_ _ _ _ _ _ _ _ _ _ _ qL_: c



'InterOceanCODC '!Y.i --

DATE .Z

INSPECTOR .'. *

P.O]BE SP: 1- 00

CONDUCTIVITY CALIBRATION STANDARD 57 r"92-  "2"

Model 500CS

Probe value will be obtained when probe is calibrated

Conductivity
Millimho s Prob e Value4

10: -q,gq
20 *91

.:

40 3 '91

60__ _ _

70 L9.5"

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or fron Pin D

on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance-

i0

IinerOceans system'i, :.;. / 3540 aero ct . an digo ca. 92123 / 714-565-8400 / elx 69-50S2,



CSTD Calibration Cont.

N~otes to CSTD DO pH Calibration

1. This value obtained by inserting a 5O ohn re-I
sistor through conductivity head using clip leatis.

2. This value obtained by immersion of temp. sense,- in
ice'water as close to 00C as possible wahile contnucuslv~
monitloring ice water with a calibrated thermoia-er

3. This value obtained by 'immersion of temn.. sensor in
'rioom temperature ,water while continuously rnonir ing
t~mperature with a calibrated ther.ioaeter.

4. Steps 12 and ;3 are done with stainless steel sh:Iie-T-
removed. Care must be taken not to damage sensor
while shield is removed.

S. This value is obtained after depth calibration woith If dead weight tester.

6. Zero 'adjust is set with sensor enveloped in atMcsphere
of inert gas (heliua; argon) .
Gain adjust obtained in fully air sat uratedfrs aej

7. Temporary connection is made between circuit cormop I
and the shield wire of the pH electrode. (Or the

*shield wire of the redox electrode.).

I tr cat --tmi, 50ar t.snOlg.c.9 3 7455S10 tlx6-O



*Job NO: IL- 4-V~ ate: I- I

Customer Name: (~ITf'~By: ____________

Part Number Description Serial No. Remarks
[S1:P8 0/513001 Pressure Gase' & Base Plate IoL-7I 001

513805/516001with mother board /~" ~k

5138001-1 Conductivity Sensor 7/ 3 '0~tA.u
5138006-11 Temperature-.Sensor IS____

5138105 Temperature Sensor
Platinum

5138006-2 Salinity Compensation
Network__________

51381:01 Pressure Transducer- -

5301Dissolved Oxygen Sensor ______

5180 Turbidity Sensor ro271 a-K r~

____________ ~1'-Velocity sensor ~ 19 ______

5132010____ Current Regulator -13& 3t 1' b

S121 Voltage Regulator (3~ ~ ______

5132014 Conductivity J"

5132015 Salinity 0-20 PPT

5132015-1 Salinit 204 AP ______

S132019 Salinity Auto Range_______

5132016 Temperature ______

5132116 Temperature, Platinum
_________________The mm:.-tor _ _ _ _ _ _ _ _ _ _ _

5132017 Depth - _____

5132013 Demodulator(A

5132012 .* Amplifier to & _______

-7- 5132018 Chopper . ('za

5132126 Dissolved Oxygen

5132125 *PH

513930u Protective Cage .-.... *****

S1 38110 Schryway Carrying Case

5134011A * Turbidity .~ C

* ~''~-oD/ 0
Ae It'



t ~,InterOcean

CSTD CALIBRATION

Probe S/N (5/ 6 '(A

Date Initial /-30-7z

- Voltage or

Test Point -Scope 'Picture DATA

1. Current Regulator RED +15 + 4VDC - / 3
BLK -15 + 44VDC _I3

w- "0.000 + .002

2. Voltage Regulator RED +8.00 + .01VDC 1cf a9

BLK -8.00 + .01

3. Chopper YEL Fig A
1800 out of phase

4. Amplifier GR Fig B

NOTE I-GR Fig C

5. Demodulator YEL Fig D
180' out of phase

GREY 0.00 + .01

NOTE 1-GREY .*'-2.6 + ..2VDC -S

6. Conductivity BLUE 0.000 + 0.002 0

NOTE I-BLUE " 44.800 + .10 +,0 oP

7. Salinity 0-20 ppt BLUE 0.000 + .002 A

8. Salinity 20-40 ppt .GR See table 2.1 in
vianual -

BLUE See table 2.1 in
inanual

9. Temperature- NOTE 2-BLUE ' 0, 2 Th e rmone t-ri

NOTE 3-BLUE The rr,.or__Th soL. r t.-Z,.,

Intei ceans .ys'ems, inc. / 3540 ;cro ci.. s~an dicf,. ra. 92;23 / 714-56S-$4GU1 / telex 69-50,)S
• %.



Inter~cean

CSTD Calibration Cont.
Voltage or

Test Point Scpe Picture DATA'

10. Depth NOTE 5-BLUE Shunt Value - M.A
11. Auto-Range GREY +2.005S + o005

GREEN +-6.50 + .7S

*GREY +1.99 + .01

*GREEN -6.50 + .7S

12. Dissolved Oxy,,en -

NOTE 6-GREEN 0.00 + .01

GREEN See calibration

sheet

13. pH NOTE 7

pH 7 -YELLOW .70 + .01

pH1 - YELLOW IlV/PH + .01

pH - YELLOW .lv/pH + .01

14. Redox NOTE 7-YELLOW 0.00 + .005

Fe++ Fe. YELLOW .439 + .005 /1/V

15. Turbidity GREY 0.00 + .01

GREY 1.00 + .01 1-/-00a.4-

Inter~ceans %-,stemns. inc. /3540 itero ct.. s.-n die-0. ca. 92M2 714-565-s4L% / tce\ 69-50S2



JI-InterOcean
513 PROBE

FINAL CHECK-OFF

SERIAL NO, ('- )

INITIALS

DATE .'-

READouT COMPUTED VALUES

CONDuCTIVITY CONDUCT-VITY.

SALINITY SALINITY

TEMPERATURE TEMPERATURE
-. L...2- .- C~oQ, O

DEPTH DEPTH

. DO2  DO2

-. PH PH .

REDOX REDOX

TURBIDITY TURBIDITY *O

----------------- --



L C'Ter0 c a.- Ce N-JC'.T V A r'

I :.S C 7 0T P,

°'~P 0nt31ce E

CONDUCTIVITY CALIBRATION STANDARD

Model 5O0CS #

Probe value will be obtained when probe is calibrateed

Conductivity

Mi llimho s Probe Value-

0 -C0____

10: .o.

20 Qt9 o

30 _70. ILI

40 I,

60

60 o-_.' 5I./3£ '.0.

70 7.'

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or fro2a Pin D

on the Recorder outlet with a dig-ital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance-in d 7o.cl..21cc 145S

nteCceans sstem,. ic. 3540 aer ct an - f23 714654

C..TD.Radutdiialdipayorfr.3-it



S tInterOcean

CSTD Calibration Cont.

.Notes to CSTD DO pH Calibration

1. This value obtained by inserting a 50 oha re-
sistor through conductivity head using clip leads.

2. This value obtained by immersion of teip. sensor in
ice water a. close to 0°C as possible while cotino,,sl,:
monitoring ice water with a calibrated trnometer

3. This value obtained by immersion of tezm_. sensor in
room temperature water while continuously monitoring
temperature with a calibrated thermom.eter..

4. Steps 12 and 13 are done with stainless stee! shield
removed. Care must be taken not to damage sensor
while shield is removed.

5. This value is obtained after depth calibratio- withdead weight tester.f!
6. Zero adjust is set ..;ith sensor enveloped in atnos:-okere

of inert gas (helium; argon).
Gain adjust obtained in fully air saturated fresh water.

7. Temporary connection is made betwieen circuit cou,,on
and the shield wire of the pH electrode. (Or the
shield wire of the redox electrode.)

;i r

I ;Ii:(X r' ~ ~ ~ /3 l~f II 2 /7435 4). d 9§S



Job No: L7_')-7_ Date: // - -

Customer Name:. By: 'i.A ,O.: By:

Part Number Description Serial No. Remarks

5138005/5136001 Pressure Case* & Base Plate .
with mother board '.-_

5138001-1 Conductivity Sensor 1 39_______

5138006-11 TemperatureSensor 7 0 - _._ _ _

5138105 Temperature Sensor
___ 'Platinum

5138006-2 Salinity Compensation
Network

5138101 Pressure Transducer

5138020 "pH Sensor --- "

5138021 Dissolved Oxygen Sensor

5138002 Turbidity Sensor 6472 'o,

o5~ Velocity Sensor

5132010 Current Regulator 1,3 31,- :;-,j_
5132011 Voltage Regulator 60___-
5132014 Conductivity .,/ ....

5132015 Salinity 0-20 PPT

5132015-1 Salinity 20-40 PPT

5132019 Salinity Auto Range --

5132016 " Temperature 32- _ _ _

5132116 Temperature, Platinum
Thermistor .... .. .

5132017 Depth -_--

5132013 Demodulator _2S- I2 "_"

5132012 Amplifier O 7,
5132018 Chopper " *3/ / A-0 /v6z-,

5132126 Dissolved Oxygen

5132125 pH

5139300 Protective Cage

5138110 Schryway Carrying Case

5134011A Turbidity ....

____________ ~ g~VelocityC ',"Y+ <~*

'.. ', _.a



~ Inter~cean 
-,

CSTD CALIBRATION v y

Probe S/N ,-

*Voltage or
Test Po int "SCo Pictur DATA

1. current Regulato r RED +15 +- 4VDC 4/13
13LK -I + 4VDC -1

1H0.000 + .002 6D~
2. Voltage Regulator RED +3.00 + .O1VDC + 0C

BLK -8.00 + 01C0
3. Chopper YE. Fig A

18 00 out of phase ~
4. Amplifier GR Fig B

NOTE 1-CR .Fit- C
S. Demodulator YEL .Fig D

* 1800 out o.f pase v
GREY 0.00 + .01

N OTE I-GREY ~ '-2.6 .+ .,2VDC
6. Conductivity BLUE 0.000 _0.002 .O

NOTE 1-BLUE 4~-4.800 + 1/.50
7. Salinity 0-20 ppt BLUE 0.000 + -002'
8. Salinity 20-40 ppt GR See table 2.1 in

manual -

BLUE See table 2,1 in

9- Temperature. NOTE 2-BLUE Q0>QThermomete Cc.

NOTF 3-BLUE -4 ,',- :,- T he rM.ro, L 4
Irtc~ccn. \~tr~,Inc. I ei 34 cI( i. ,;in di . . 9--;23 /71456 ,--,O / elrx.-5$



*.: nterOcean

CSTD Calibration Cont.

Volta ge or

Test*Point Scope Picture DATA

10. Depth NOTE 5-BLUE Shunt Vaiue/74,, /

11. Auto-Range GREY +2.005 + .005

GREEN +6.50 + .7S ,/

*GREY +1.99 + .01 ~/

*GREEN -6.50 + .75

12. Dissolved Oxy-en

NOTE 6-GREEN 0.00 + .01

GREEN See calibration
sheet

13. pH NOTE 7

pH 7 - YELLOW .70 + .01 /
pH- - YELLOW .lvfpH +- .01

pH - YELLOW .lv/pHf + .01

14. Redox NOTE 7-YELLOW 0.00 + .OOS',i.

Fe+ Fe.. YELLOW .439 +- .005

I.S. Turbidity GREY 0.00 + .01 c)

GREY 1.00 + -01 l $.6:

!ncrccn, s.scrsmc. / 340 acIro C iL, deo a 22 714-565-S400 tel1ex 69-5OS$Z



InterOcean

513 PROBE

FIN~AL CHECK-OIFF

SERIAL No'. k9 1160 7

I.NITIALS . . .

DATE______ _

READOUT COMPUTEDI VALUES

CONDUCTIV-ITY CONDUCTIVITY

*SALINITY SALINITY

*TEMPERATURE TEMPERATURE

DEPTH., DEPTH

REDOX * REDOX

TURB3IDITY TURBIDITY Q



Inter~cean DEPTH SENSOR CALIBRATION

S ERROR (MEIRS) I\

CD 0
cI (A * t

rt D D

00

II~ It 0 -

IN Is. P3I

I- it I : 0

IT TI 1-4-

0 00

0C%
00 0

(1) CD

o 0 '-4

rt r+I~~ ~ I tV
itt I -1

cncn CA" 1C) t

b j 6nn
c't4 i

M) t
lt: C

f'~iz i > 4 -
1 0 z 0 0

(:y Z

Inter~cean systems, inc. /3540J acro ct., san diego, ca 92123 /714-565-84001 telex 69-5082



513 PROBE ASSEMBLY RECORD

Job No: _______p______ Date: 6

7; Customer Name: B fy: 41

,IPart Number Description Serial No. Remarks

513800 5/5136-001 Pressure Case' & Base Plate L~.
with mother board 4-/ 9)

5138001-1 Conductivity Sensor __O_____

-~~ 5138006-11 Temperature,.Sensor _____

5138105 Temperature Sensor
Platinum _ _ _ _ _ _

5138006-2 Salinity Compensation
________________Network _______

5138101 . ... Pressure Transducer _______

5138020 pH Sensor_______ _______

5138021 Dissolved Oxygen Sensor____________

5138002 TurbiditySensor6'7 ,3 cr$j t

Se@ftt-Velocity Sensor .£ _____

5132010 Current Regulator ___

5132011 Voltage Regulator ______

5132014 Conductivity ~ ~ D9
5132015 Salinity 0-20 PPT ____

5132015-1 Salinity 20-40 PPT-

5132019 Salinity Auto Range __________

5132016 Temperature 07''p3'________

5132116 Temperature, Platinum
Thermistor

5132017 .Depth

5132013 Demodulator (~ -L/ _ _ _ _

5132012 Amplifier E </(. .7C:
S132018Chopper

5132126 Dissolved Oxygen

5132125.. . pH 
-

5 139 30 0 Protective Cage

5a 138110 Schryway Carrying Case

__l 34011A Turbidity LIO3'6

94""dii Velocit y xxi t

L. ~ _ ____z_



N :c-,rOcean v

CSTD CALIBRATION

Probe SIN VLT'19 :'

Date Initial /;A_/

Voltage or

Test- Point "Scope" Picture DATA

1. Current Regulator RED +15 + 4VDC 5/-

BLK -IS + 4-L+VDC

-*0.000 + .002 ,
2. Voltage Regulator RED +8.00 + .1VDC

BLK -8.00 + .01

3. Chopper YEL Fig A
180 out of phase

4. Amplifier GR Fig B

NOTE I-GR Fig C

5. Demodulator YEL Fig D

.180* out of phase

GREY 0.00 + .01 COD

NOTE 1-GREY A'-2.6 + .2VDC -;.r-'-

6. Conductivity BLUE 0.000 + 0.002 *OQ

NOTE I-BLUE Ir -4.800 + .10 + c.) ' 0
7. Salinity 0-20 ppt BLUE 0.000 + .002

8. Salinity 20-40 ppt GR See table 2.1 in 4/4-
manual

BLUE See table 2.1 in ,i4
manual

9. Temperature- NOTE 2-BLUE - Thermoer .'>

NOTE 3-BLUE " Ther roiL-r4..2,

0 1 7

.. ... -J



InterOcea;

CSTD Calibration Cont.

Voltage or

Test Point Scope Picture DATA

10. Depth NOTE S-BLUE Shunt Value. 71 0

11. Auto-Range GREY +2.005 " .005 A

GREEN +6.50 + .7S

*GREY +1.99 + .01 -.

*GREEN -6.50 + .75

12. Dissolved Oxy-en

NOTE 6-GREEN 0.00 + .01

GREEN See calibration
sheet

13. pH NOTE 7

pH 7 - YELLOW .70 + .01

pH - YELLOW .lv/pH + .01

pH - YELLOW .Iv/pH + .01
V

14. Redox NOTE 7-YELLOW 0.00 + .005 //
Fe++ Fe... YELLOW .439 + .005

15. Turbidity GREY 0.00 + .01 *

GREY 1.00 + .01 f/- ,,"
,-I ., / ,I/;

IntcrOcan% ,.smur % ,,r / (P4();,,rn cl vn , Q) 1 " 71Ad_ S( -. l' / -1-.,,-& ,



InterOcean

513 PROBE

FINIAL CHECK-OFF

SERIAL No' . .... 7 'IO/

INITIALS

DAT E JP

READOUT COMPUTE.J" VALUES

CONDUCTIVITY CONDUCTIVITY
800f *'QC '

SALINITY . SALINITY

TEMPERTUE TEMPERATURI

* . -* 5,'- 2 2_22 '

DEPTH ,^0 DEPTH . F-7

. -.. 4 - • o-5o . . 7- z, rT

. DO2  ] 2 .

- PH PH .

REDOX REDOX

TURBIDITY 1 TURBIDITY c
_ +/ '.o ._. o



nA Intet~ceart DEPTH SENSOR CALIBRATION

7- 0 0

<ERROR (~iS~-aC

I t 1A * rt

o n0
rt 0

1 1 1 I l i i-'

11 1 -- rt 1'A

IT 1 1 1- - 7 - d III "-
I I I L I I f I 1 1 rt

1-17 1 100 CD

0 0H.A

(D CDz

o~ 00-4C

0 0 C

T- I 1 0

771 1 1 3.

01 -T Z j c1 -
I I I f I I I w -3 M.T

if I ri :z > ta,

Inter~~~~~~~~~cean~~~~: 0ytmic 50ar tsndeo c 22 1-t580 ee 958



!I nteiOceaji

CSTD Calibration Cont.

Notes to CSTD DO pH Calibration

1. This value obtained by inserting a 50 ohmt re-
sistor through conductivity head using clip leads.

2. This value obtained by immersion of temp. sensor in
ice water as close to 00 C as possible while continuously
monitoring ice water with a calibrated thermometer.

3. This value obtained by immersion of temp_ sensor in
room temperature water while continuously monitcring
temperature with a calibrated thermometer. -

4. Steps #2 and 93 are done with stainless steel shield
removed. Care must be taken not to damage sensor
while shield is removed.

5. This value is obtained after depth calibration with
dead weight tester.

6. Zero adjust is set with sensor enveloped in atmosphere
of inert gas (helium; argon) .
Gain adjust obtained in fully air saturated fresh'water

7. Temporary connection is made between circuit common
and the shield wire of the pH electrode. (Or the
shield wire of the redox electrode.)

.1
'I

I. . .. .!..

Irrc~ccn~ ''a~ms / ~ V .. ' .t . . ~ .~ 1.~", ? 4 ,: ' C



513 PROBE ASSEMBLY RECORD

Job No: tr 2.7/ Date: _ __-__-7__

Cu-tomer Name: _______-___ By: " . _.

Part Number Description Serial No. Remarks

5138005/5136001 Pressure Case' & Base Plate i-)- ':I-
with mother board / l

5138001-1 Conductivity Sensor j..4-

5138006-11 Temperature. Sensor

5138105 Temperature Sensor
Platinum

5138006-2 Salinity Compensation
Network

5138101 Pressure Transducer L-3 $"I&/'o

- 5138020 pH Sensor

5138021 Dissolved Oxygen Sensor

5138002 Turbidity Sensor ,2_71 -7 " 0..o

A Velocity Sensor ____ ------

5132010 Current Regulator (.V 7] 37Sc,
5132011 Voltage Regulator .. ____ _/__-/

5132014 Conductivity __ /_-5 ___
-  

____

5132015 Salinity 0-20 PPT

5132015-1 Salinity 20-40 PPT

5132019 Salinity Auto Range

5132016 ..- Temperature

5132116 Temperature, Platinum
Thermistor "

5132017 Depth : _____/ 0-07 __--__"____

5132013 Demodulator ________13

S132012 Amplifier n 3&I 6 7/ _,-_,

5132018 Chopper .,3./oh/ i A)Yc/
5132126 Dissolved Oxygen

5132125 pH

5139300 Protective Cage

5138110 Schryway Carrying Case

5134011A Turbidity _"_o_____ _ _ _

S , i - " lI5-it\

" .. ..... ... .. ... .
_ " -r, .,\: . _.



V InerOcean

CSTD CALIBRATION

Probe S/N L_-7/O 9

Date Initial 1 7.

Voltage or

Test Point 'Scope Picture DATA

1. Current Regulator RED +15 + 4VDC 4 /3
BLK -15 + 4VC -

WI "0.000 + .002

2. Voltage Regulator RED +8.00 + .01VDC &IOO

BLK -8.00 + .01 ,

3. Chopper YEL Fig A
180 out of phase

4. Amplifier GR Fig B

NOTE I-GR Fig C

5. Demodulator YEL Fig D
1800 out of phase

GREY 0.00 + .01 ,?

NOTE 1-GREY -2.6 + ..2VDC So

6. Conductivity BLUE 0.000 + 0.002

NOTE 1-BLUE Z 4.Soo + .10 7  , 12%

7. Salinity 0-20 ppt BLUE 0.000 + .002

8. Salinity 20-40 ppt GR See table 2.1 in
manual

BLUE Se table 2.1 in
manual

9. Temperature- NOTE 2-BLUE - , '- Thermomete-V. C

NOTE 3-BLUE 4- -; r ,r. LL. r_



InterOcean

CSTD Calibration Cont.

Voltage or
Test Point Scope Picture DATA

10. Depth NOTE S-BLUE Shunt Value Y-71_

11. Auto-Range GREY +2.00 .00S

GREEN +6.50 + .75

*GREY +1.99 + .01

*GREEN -6.50 + .75

12. Dissolved Oxygen

NOTE 6-GREEN 0.00 + .01

GREEN See calibration
sheet

13. pH NOTE 7

pH 7 - YELLOW .70 + .01

pH - YELLOW .Iv/pH + .01

pH - YELLOW .lv/pH + .01

14. Redox NOTE 7-YELLOW 0.00 + .005

Fe + + Fe... YELLOW .439 + .005

IS. Turbidity GREY 0.00 + .01 0 0@ -
GREY 1.00 + .01 -/', .,? ---

IntcrOccan, ,, crn,,. vc. / 35, acro ct. san digc.o. ca. 9212, / 714-565-8-00 / telex 69-50,"



InterOcean

513 PROBE

FINAL CHECK-OFF

SERIAL No, lo;.71 o0
I IIT IALS ...... .../ ... .... . ...

INITIALS 1]]ATE" )!2 '2.. .... ....

DATE

REAiDouT COMPUTEIJ VALUES

' CONDUCI .-Yo_ CONDU5TYYI-/ CP1

SALINITY SALINITY

TEMPERATURE TEMPERATURE

- , ..o+ P; . 'o ° - '

FrI,

D02 D02

-. PH PH .

REDOx REDOX

TURBIDITY CDo TURBIDITY 00

+I o 0



Inter~cean DEPTHI SENSOR CALIBRATION

0, 0

ERROR rqETETTS) SDI 0 (D
cn 111

pt H

CD -j D

71 '-1 H

:2-10

r+ c

o 0

C>

0: 0

Intr~cansyscrs, nc 1340aer C., andieo, a 212 /71456-840 teex69-03
:+



In----'----CODUCTU."Ty C.LE'

DATz 1__ _"_ __

P.OBE si , 1

LA6 53r,:/$4,f1. , _
CONDUCTIVITY CALIBRATION STANDARD

Model 500CS.

Probe value will be obtained when probe is calibrated

Conductivity
Milli nhos Probe Value;

0°

10:__ _ _ _ _ -

20 Z7__ __

50

so 2 _51

60 __5____

70 -__ .73

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or..fro., Pin D

on the Recorder outlet with a digital volt

meter.

-Make certain that the lead that is passed through

the conductivity head is a very low. resistance-

I -

* ,-,n ..... ., ... :... . '**- (. YI"19 / 71.1 "q ' Q.1OA' / i,-.l ., [.,i.tz i "

, k



09

CSTD Calibration Cont.

I otes to CSTD DO pH Calibration

1. This value obtained by inserting a SO ohr re-
sistor through conductivity head using clip leads. a

2. This value obtained by immersion of te.o, sensor in
ice water as close to 00 C as possible while continuously
monitoring ice water with a calibrated thermometer.

3. This value obtained by immersion of reap_ sensor in
room temperature water while continuously monitoring,
temperature with a calibrated thernoteter.

4. Steps #2 and #3 are done with stainless steel shield .
removed. Care must be taken not to damage sensor
while shield is removed.

5. This value is obtained after depth calibration withdead weight tester.

6. Zero adjust is set with senso: enveloped in atmosphere
of inert gas (heliun; argon).
Gain adjust obtained in fully air saturated fresh water

7. Temporary connection is made between circuit co.Mon
and the shield wire of the pH electrode. (Or the
shield wire of the redox electrode.)

Il
I!
I!

I
I

ii

I Ix



513 PROBE ASSEMBLY RECORD

Jct No: D9ate:_________

Customer Name: C , .a By: ___

Part Number Description Serial No. Remarks
5138005/5136001 Pressure Case' & Base Plate - '

with mother board __ _____-

5138001-1 Conductivity Sensor /147 "________-_,

5138006-11 Temperature Sensor ________._._,

5138105 Temperature Sensor
Platinum

5138006-2 Salinity Compensation
Network

5138101 Pressure Transducer P.5,_ ____- ____

....5138020 pH Sensor L_

5138021 Dissolved Oxygen Sensor

5138002 Turbidity Sensor 22_7/_ 2_,,,

. fr#'Velocity Sensor _1_7_

5132010 Current Regulator "(13 (1/

5132011 Voltage Regulator _ '.) 0 t'

5132014 Conductivity ____________

5132015 Salinity 0-20 PPT

5132015-1 Salinity 20-40 PPT

5132019 Salinity Auto Range

5132016 Temperature

5132116 Temperature, Platinum
Thermistor " _ _.. . . .

5132017 -- Depth 629/___ _-___= __.-

5132013 Demodulator Lt

5132012 Amplifier , r- C

5132018 Chopper -- 79 -

5132126 Dissolved Oxygen

5132125 pH

5139300 Protective Cage

5138110 Schryway Carrying Case

5134011A Turbidity /Y1" 3g7 ..

I



t&r)InterOcean

CSTD CALIBRATION '

Probe S/N 0 -Co

Date Initialj __

Voltage or

Test Point *Scope Picture DATA

1. Current Regulator RED +15 + 4VDC

BLK -15 + 4VDC -13

WH -0.000 + .002 -

2. Voltage Regulator RED +8.00 + .01VDC 4 6,J b

BLK -8.00 + .01 " j,39)

3. Chopper YEL Fig A
1800 out of phase ,.

4. Amplifier GR Fig B

NOTE I-GR Fig C

5. Demodulator YEL Fig D
1800 out of phase

GREY 0.00 + .01 -- '"o/

NOTE I-GREY I -2.6 + .2VDC .

6. Conductivity BLUE 0.000 + 0.002 1,02 )

NOTE 1-BLUE -44.800 - .10 +'A29/

7. Salinity 0-20 ppt BLUE 0.000 _..002 A/
I

8. Salinity 20-40 ppt GR See table 2.1 in
manual A

BLUE See table 2.1 in
manual

9. emperature- NOT,. 2-BLUE .O:'L_ The orm oe t a .6

NOTE 3-BLUE ~QO~hr

°. .. . .. ... . .... . .. ..



1--erOcear,

CSTD Calibration Cont.

Voltag e or
Test Point Scope Picture DATA

10. Depth NOTE 5-BLUE Shun~t Value 29P64.

11. Auto-Range GREY +2.005 + .005 /

GREEN +6.50 + .75A

*GREY +1.99 + .01 -

*GREEN -6.50 + .7S

12. Dissolved Oxygen

NOTE 6-GREEN 0.00 + .01

GREEN See calibration

sheet-.

13. pH NOTE 7

pH 7 - YELLOW .70 + .01

pH - YELLOW. .lvjpH +~ .01

pH - YELLOW .lv/pH +a .01

14. Redox .NOTE 7-YELLOW1 0.00 + .005

Fe++ Fe. YELLOW .439 + .005

15. Turbidity GREY 0.00 + .01

GREY 1.00 + .01.

lie_



~ InterOcean

513 PROBE

FINAL CHECK-OFF

SERIAL NO. & /.
IN IT IALS ...... ... ...' .. .. . ..

INITIALS ____ ___

DATE "________ ..__

READOUT COMPUTE VALUES

COND.UCTIVTY CONDUCTIVITY
.0 . - ,0 .i-- -

SALINITY SALINITY

TEMPERATURE TEMPERATURE

., --.~2~

DPTH , C>" DEPTH ,O T .-
r . -o

7*- "/ -Q s %5-4- ?; p1r

D02  DO2  -

o .2

-- PH PH

* - ,, . -

REDOX REDOX

TURBIDITY TURBIDITY '

, ID:, /Di .



Inter~cean DEPTH SENSOR CALIBRATION

a7 03 0

ERROR CKIT4S)

if I

0 n r0

0 3

CD
"t 01 0Mn inH

a 0 C+

:I :3 0
IT Lo'

Intr~ea sstms ifc/34 aer If. san digo c12 /7456-40/ee 69-08



IPECO f14F

CONDUCTIVITY CALIBRATION STANDARD

Model SOOCS .

Probe value will be obtained when probe is calibrated

* Conductivity

*Millimhos Probe Value

0oo
10:

20

30 6____L9

40 LID

60 _ _ _

70

NOTE: Probe value can be obtained roe either 514-A

C.S.T.D. Readout digital display or-£roia Pin D

on the Recorder outlet with a digital voltF meter.
Make certain that the lead that is passed through

the conductivity head is a very low resistance.

Inrer-Gceans systems,. inc. /3540 aero ct -,an diego. ca. 92123 /714-565-8400 /telex 69-50S2



LIcr0cean

CSD Calibration Cont.

Notes to CSTD DO pH Calibration

1. This value obtained by inserting a 50 ohm re-
sistor through conductivity head using clip leads.

2. This value obtained by imersion of teaD. sensor in
ice water as close to 00 C as Dossible while continuously
monitoring ice water with a calibrated therooeter.

3. This value obtained by immersion of temp.- sensor in
room temperature water while continuously monitoring,
temperature with a calibrated thermometer.-

4. Steps r2 and '3 are done with stainless steel shield
removed. Care must be taken not to damage sensor
while shield is removed.

5. This value is obtained after depth calibration with
dead weight tester.

6. Zero adjust is set with sensor enveloped in atmosphere
of inert gas (helium; argon). 
Gain adjust obtained in fully air saturated fresh water

7. Temporary connection is made between circuit common
and the shield wire of the pH electrode. (Or the
shield wire of the redox electrode.)

. .

-

tI

iI

% \.



513 PROBE ASSEM3LY RECORD

Job No: (Dt-7 __Dte: ___-_-_-__

Customer Name: by:

Part Number Description Serial No. Remarks

5138005/5136001 Pressure Case & Base Plate -o
with mother board ___.__.-,_

5138001-1 Conductivity Sensor -

5138006-11 Temperature Sensor 7/_____,

5138105 Temperature Sensor
Platinum

5138006-2 Salinity Compensation
_Network

5138101 Pressure Transducer -\Il-Co3o

5138020 pH Sensor

5138021 Dissolved Oxygen Sensor

5138002 Turbidity Sensor _7/ .O ,

Velocity Sensor I/ 2

5132010 Current Regulator . -§I 32 't
5132011 Voltage Regulator /1A6/ 3?/
5132014 Conductivity __ 0___ 0-
5132015 Salinity 0-20 PPT "

5132015-1 Salinity 20-40 PPT

5132019 Salinity Auto Range

5132016 Temperature 2/01) _ _/

5132116 Temperature, Platinum
Thermistor

5132017 .th - 3 00s o-,V
5132013 ' .m(_,.ator t362/ . 7 "

5132012 ImpliL-er

S132018 Chopper

S132126 Dissolved Oxygen

S132125 pH

5139300 Protective Cage

S138110 Schryway Carrying Case

S134011A Turbidity

__.-_"__ _ Velo.city/

A -



!.i• TrT" flc~q-c-i CO. NDUC't TY CAL L7--'.

DATE // -

IX<SPECTO? , •/.
P?.O03E s/:- <, a.72/ 0

CONDUCTIVITY CALIBRATION STANDARD
Model 500CS # bA /

Probe value will be obtained when probe is calibrated

Conductivi ty
Millinthos Probe Value

0 *_ 0

10: /__.0___

20 .0.o/
30
40 _ _ _

so 6-0. 2
60 £t.17
70'.'

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or fron Pin D

on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance.

IntcrOceans s, sten. inc. / 3540 acro ct . ,an diego. ca. 92123 / 714-565-84C / telex 69-50,2

, \



%,y- ceanq

CSTD Calibration Coant.

Notes to CSTD DO pH Calibration

1. This value obtained by inserting a 50 oha re- I
sistor through conductivity head using clip leads.

2. This value obtained by immersion of temp. sensor in
ice water as close to V0 C as possible while continueusl"

- monitoring ice water with a calibrated thermometer.

3. This value obtained by immersion of temp.. sensor in
room temperature water while continuously monitoring
temperature with a calibrated thermometer. -

4. Steps "Z and 93 are done with stainless steel slnieid

removed. Care must be taken not to damage sensor
while shield is removed.

5. This value is obtained after depth calibration with
dead weight tester.

6. Zero adjust is set with sensor enveloped in at-osphere
of inert gas (helium; argon). p
Gain adjust obtained in fully air saturated fresh water.

7. Temporary connection is made between circuit comnon
and the shield wire of the pH electrode. (Or the
shield wire of the redox electrode.)

I

*I

- I



S13 PROBE ASSEMBLY RECORD

~Jbb No: _______ ____ Date: ___________

Customer Name: z~9~~~~~ By: ____________

Part Number Description Serial No. Remarks

5138005/5136001 Pressure Case' & Base Plate I, 7 ~ CuI
with mother board ~7 -~

S138001-1- Conductivity Sensor /01r.-6
5138006-li Temperature--Sensor 70;')

5138105 Temperature Sensor
Platinum _______

5138006-2 Salinity Compensation-
Network

5138101 Pressure Transducer . 75I

5138020 p H Sensor ~

5138021 Dissolved Oxygen Sensor _______

5138002 Turbidity Sensor -27/ 3

_________________ Velocity Sensor _______

5132010 Current Regulator U ",O~ 0 z

5132011 Voltage Regulator

5132014 Conductivity K c-5

5132015 Slinity 0-20 PPT_______________

5132015-1 Salinity 20-40 PPT______________

5132019 Salinity Auto Range-

5132016 Temperature 4___

5132116 Temperature, Platinum
ic. Thermistor

5132017 Depth G3rO3 C V
S 132013 Demodulator

5132012 Amplifier -r-> Y

5132018 Chopper -7-7r I o4#LA~

S132126 Dissolved Oxygen __

5132125 PH-

5139300 Protective Cage -

5138110 Schryway Carrying Case

5134011A Turbidity_______

SVelocity Vvim -

>1 .- J, &W



I er~ceanl__________

CSTD CALIBRATION I- >/

Probe S/N 6'2-71 "S)
Date Initial - -

'. *Voltage or

. Test Point 'Scope Picture DATA

1. Current Regulator RED +15 + 4VDC 1-3

BLK -15 + 4VDC

WH 0.000 + .002

2. Voltage Regulator RED +8.00 + .01VDC ,

BLK -8.00 + .01 -

3. Chopper YEL Fig A
1800 *out of phase

4. Amplifier GR Fig B

NOTE I-GR Fig C

5. Demodulator YEL Fig D
is0' out of phase

GREY 0.00 + .01 0 * D

NOTE I-GREY -,-2.6 1- .2VDC - -

6. Conductivity BLUE 0.000 +__ 0.002 '000

NOTE 1-BLUE 4 4.800 + .10 ,

7. Sa?'nity 0-20 ppt BLUE 0.000 + .002 - // -

8. Salinity 20-40 ppt GR See table 2.1 inmanual ///.

BIIE Sce table 2.1 in
manual ... ..

9. Temperature- NOI; 2-Btl1- " 01L Thernonete:Q02

NOTE 3-BI.111 __ ___ he rmol-r;2.,

I ntci,.JCCan' s\ ,i~ inc. / 3i40) .lcru ci.. s~nu di c 'o. ca. 9i' 23/7-V*"-O c\ ~ C
. _, / 714. (,-L0 / c ' ,'-S ."

%0



~~ Iter~cean

CSTD Calibration Cont.

Voltage or
Test Point Scope Picture DATA"

10. Depth NOTE 5-BLUE Shunt Value - A

11. Auto-Range GREY +2.005 + .005

GREEN +6.50 + .7S

*GREY +1.99 + .01 -

*GREEN -6.50 + .7S

12. Dissolve d Oxy-en

NOTE 6-GREEN 0.00 + .01

GREEN See calibration

sheet

13. pH NOTE 7

pH 7 - YELL'OV .70 + .01

pH - YELLOW .1v/pH + .01

pH - YELLOW .lV/pH + -01

14. Redox NOTE 7-YELLOW 0.00 + O005
++ ++I

Fe +Fe YELLOW .439 + .005 //
15S. Turbidity GREY 0.00 + .01

GREY 1.00 + .01 i/&.-a-~



In-erOcean

513 PROBE

FINAL CHECK-OFF

SERIAL NOa . '-7)

INITIALS ",

DAT"E

READOUT COMPUTED VALUES

CONDUCTIVITY CONDUCTIVITY

6sUQTo $ )-,u

SALINITY SALINITY

TEMPERATURE TEMPERATURE

-- .:P,22 - 2,2, '-2 -.2. - I ' '

D LE P TDEPTH

DO2 "DO2 "

PH PH

REDOX REDOX

TURBIDITY TURBIDITY,O 7P
-tI-OO.6)I '



2CONDUCT L _ _.;

DAT: )-7 ,)

ILNSPECTOR

PROBE S7': 1y--- 6/)

CONDUCTIVITY CALIBRATION STANDARD

model SOOCS .1

Probe value will be obtained when probe is calibrated

-. Conductivity

. Millimhos Probe Value,

0 _ ._ _

10: I_,___ _-

20 1?._ _

3 0 _-/,_ _

s o 4M.'7 J2
60 F/ID

70

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or-fron Pin. D

on the Recorder outlet with a digital volt

meter..

Make certain that the lead that is passed through

the conductivity head is a very low6 resistance-

S Inte.-Oceans s:.',tem-. me. /3540 aero ct . an diego, ca. 92123 /714-565-8400 /telex 69--i ,')



i) nter-Ocean

CSTD Calibration Cont.

Notes to CSTD DO pH Calibration

i. This value obtained by inserting a 50 oh:t re-
sistor through conductivity head using clip leads.

2. This value obtained by immersion of temp. sensor in
ice water as close to 0°C as possible while continuously
monitoring ice water with a calibrated thermometer.

3. This value obtained by immersion of temp. sensor in
room temperature water while continuously monitcring
temperature with a calibrated thermometer.

4. Steps #2 and ;3 are done with stainless steel shlield
removed. Care must be taken not to damage sensor
while shield is removed.

5. This value is obtained after depth calibration with
dead weight tester.

6. Zero adjust is set with sensor enveloped in atmosphere
of inert gas (helium; argon).
Gain adjust obtained in fully air saturated fresh water.

7. Temporary connection is made between circuit common
and the shield wire of the pH electrode. (Or the
shield wire of the redox electrode.)

JJ

Int.:rC cans sy iten,. ,nc. / 3540 aero cf.. '.n ijego. ca. 92i3 / 714-565-S400 / teex 69-.50 ..
V-AI.



513 PROBE ASSEMBLI' REC6RD

Job No: __ __ __/_ Date: ,//_-_

Cus'omer Name: 2'ej 1y:_ __

Part Number Description Serial No. Remarks

5138005/5136001 Pressure Case & Base Plate d - ,/,_
with mother board L- Dir .

5138001-1 Conductivity Sensor T____ TC..,

5138006-11 Temperature Sensor . 7 I __- __•

5138105 Temperature Sensor
Platinum

5138006--2 Salinity Compensation
Network

5138101 Pressure Transducer

- 5138020 pH Sensor

5138021 Dissolved Oxygen Sensor

5138002 Turbidity Sensor (__2-7/ /_ -_. ,

_ _ _Velocity Sensor 5/_____

5132010 Current Regulator & 3 .7-3 -6 "o

5132011 Voltage Regulator

5132014 Conductivity LA - 2-

5132015 Salinity 0-20 PPT

5132015-1 Salinity 20-40 PPT

5132019 Salinity Auto Range "_

5132016 Temperature ___"____\ _ _ _

5132116 Temperature, Platinum
Thermistor

5132017 Depth

5132013 Demodulator .. f.%D }'V. _

5132012 Amplifier b- 0.1 7.

5132018 Chopper C, /71>0

5132126 Dissolved Oxygen

5132125 .. . pH

5139300 Protective Cage - --

5138110 Schryway Carrying Case ..-

5134011A Turbidity 2. &0_ 7

_Ve o. i ty

)I 6

J_&4/t9



iF - interOcean

CSTD CALIBRATION Y

Probe S/N &&7/ C-0/O

Date Initial//-47-7 2  /&,,"

- Voltage or

Test Point "Scope Picture DATA

1. Current Regulator RED +IS + 4VDC +13

BLK -s + 4%C II

WH -0.000 + .002 rVo

2. Voltage Regulator RED +8.00 + .O1VDC f2',C2

BLK -8.00 + .01

3. Chopper YEL Fig A
180 ° out of phase

4. Amplifier GR Fig B

NOTE I-GR Fig C

5. Demodulator YEL Fig D
1800 out of phase

GREY 0.00 + .01 40c.OL>7

NOTE I-GREY -2.6 + .,2VDC

6. Conductivity BLUE 0.000 + 0.002 0,01).o

NOTE I-BLUE 4 'SOO + .10 f 9 3

7. Salinity 0-20 ppt 31.UE 0.000 + .002 M/A

8. Salinity 20-40 ppt CIR See table 2.1 in
8 manual 4A

BLUE See table 2.1 in
nanual

9. Temperature- NOIE 2-BLUE -_,_____Therioeter<

NOTE 3--BLUE -J&, Terror,,'. t 12

A 0 711-; - ZS 1



" Inter~cean

CSTD Calibration Cont.
Voltage or

Test Poijt Scope Picture DATA

10. Depth NOTE S-BLUE Shunt Value lip-

11. Auto-Range 
GREY +2.005 + .OOS

GREEN +6.50 + .7S //i

*GREY +1.99 + .01

*GREEN -6.50 + ..75

12. Dissolved Oxyg-,en

NOTE 6-GREEN 0.00 + .01

GREEN See calibration
sheet

13. pH NOTE 7

pH 7 - YELLOW .70 + .01

pH - YELLOW .1v/pH + 1o /

pH - YELLOW .ivIpH + .01

14. Redox NOTE 7-YELLOW 0.00 + .005

Fe+ + Fe+ + +  YELLOW .439 + .005

15. Turbidity 
GREY 0.00 + .01

GREY 1.00 + .01 4-/. a 0

!nterOc fl:ans systems, ,".c. / 3540 aero ct.. san diego. ca. 92123/ 714-565-S400 / telex 69-502S

1*.



InterOcean

513 PROBE

FINAL CHECK-OFF

SERIAL NO, -1 ' "c-

INITIALS e-, 14

DATE "_____;_ '
_..:

READOUT COiMPUTEIU VALUES

: CONDUCTIVITY CONDUCTIVITY

SALINITY " SALINITY

TEMPERATURE TEMPERATURE

DEPTH DEPTH

.. D02  D02  .

*REDOX REDOX

TURBIDITY TURBIDITY

-- PH P .,-



i . ' " m ' " , - C O N D U C T r . C .! L 1 3 ' _1 _ :

IesPEcR f.Ia-
•L . PP.B EI C 7 T/0 R

PRO1E Sp:.e'&271010
LCb < t ,h/ .d

CONDUCTIVITY CALIBRATION STANDARD

Model 500CS

Probe value will be obtained when probe is calibrated

Conductivity
Millimho s Probe Value;

0 0,e~(~
10: ./._ ,__,_"

20
30 .-_ _ ,_ _.

40 Y'o. zo
so ,',.2-3

60 __# _ __

70 ,7 , 2.7

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or.fron Pin D
on the Recorder outlet with a digital volt

meter.*

Make certain that the lead that is passed through

the conductivity head is a very low resistance-

I

:,~' I CC O V1 I....r~.,~



CSTD Calibration Cont.

Notes to CSTD DO pH Calibration

1. This value obtained by inserting a 50 ohn re-
sistor through conductivity head using clip leads.

2. This value obtained by immersion of temp. senscr in
ice water as close to O°C as possible while continuouslv
monitoring ice water with a calibrated t -- rmoeter.

3. This value obtained by immersion of temp_. sensor in
room temperature water while continuously monitcring
temperature with a calibrated thermomneter.

4. Steps #2 and '3 are done with stainless steel shield
re 5moved. Care must be taken not to damage sensor
while shield is removed.

5. This value is obtained after depth calibration with
dead weight tester.

6. Zero adjust is set with sensor enveloped in atmosphere
of inert gas (helium; argon).
Gain adjust obtained in fully air saturated fresh water.

7. Temporary connection is made between circuit common
and the shield wire of the pH electrode. (Or the
shield wire of the redox electrode.).

.11

S- i

'S!



513 PROBE ASSEMBLY RECORD
No:_ _ __ _ __ _ Date: _ _ _ _ _ _ _ _ _ _

Customer Name: ~ /?~7~.2~ By: ______________

Part Number Description Serial No. Remarks

5138005/5136,001 Pressure Case & Base Plate /
with mother board ______

5138001-1 Conductivity Sensor /_____ 0______

S138006-11 Temper ature -.Sensor 7.5

5138105 Temperature Sensor
Platinum

5138006-2 Salinity Compensation
Network___________ ___

5138101 Pressure Transducer_____________

5138020 pH Sensor

5138021 Dissolved Oxygen Sensor _______

5138002 Turbidity Sensor &_R________

Oo pVelocity Sensor ~ j ~ j _
5132010 Current Regulator ___2____ L_____d_

5132011 Voltage Regulator____________

5132014 Conductivity e'DfO D6

* 5132015 Salinity 0-20 PPT______________

S132015-1 Salinity 20-40 PPT - -

5132019 Salinity Auto Range_______________

5132016 Temperature 1,b~7 ______

5132116 Temperature, Platinum
_______________Thermistor . .

5132017 Depth-

5132013 Demodulator &3.' z~ / 1_____

5132012 .. Amplifier '-*

5132018 Chopper &00i
5132126 Dissolved Oxygen

5132125. pH .-

513.9300 Protective Cage-

5138110 Schryiiay Carrying Case

S134011A Turbidity 3-

qe1c



I.O ntcrOcean

C ST D C ALIBRATION vx/
Probe S/N '~-7/1 P11/

Date & Initial 71- 7- 7'j

*Voltage or
Test Point. Scope Picture DATA

1. Current Regulator RED +15 + 4VDC 443
BLK - S+ 41'])C -

IM 0O.000 + .002 +D.Oc/

2. Voltage Regulator RE D +8.00 + .OlVDC

BLK -8.00 + .01

3. Chopper YEL Fig A

180' 'out: of phase -

4. Amplifier GR Fig B

NOTE 1-CR -Fig C

S. Demodulator YEL .Fig D

1800 out of phase

GREY -000 + .01 -420

NOTE 1-GREY -2.6 + .2VDC 01.t~

6. Conductivity BLUE 0.000 + 0.002 0-1 C 0

NOTE 1-BLUE -1 4.800 + .1lo '~?
7. Salinity 0-20 ppt BLUE 0-000 + .002 //

8. Salinity 20-40 ppt CR See table 2.1 i
manual iN A,

BLUE See table 2.1 in .1
mn,1 UalI

9. Temperature- NOIF~ 2-BLUE -VT?2 ie r-wme t-er,

NOTE 3-BLUJE 4 I. Thurmr~. iU./Yl



InterOceail

CSTD Calibration Cont.

Voltage or
Test Point Scope Picture DATA

10. Depth NOTE S-BLUE Shunt Value

II. Auto-Range GREY +2.005 + .00s

GREEN +6.50 + .75

*GREY +1.99 + .01

*GREEN -6.50 + .75

12. Dissolved Oxygen

NOTE 6-GREEN 0.00 + .01

GREEN See calibration /V//4

sheet.

13. pH NOTE 7

pH 7 - YELLOW .70 + .01

pH - YELLOW .lv/H + .01 /7,
pH - YELLOW .lv/pH + .01

14. Redox NOTE 7 -YELLOW 0.00 + .005

Fe + + Fe... YELLOW .439 + .005

15. Turbidity GREY 0.00 + .01

GREY 1.00 + .01 , 0

ntIer'ccans s'tc .inc. / 3540 acro ct., 'ian (Itego, ca. 9212 / 714-565-,40d / dex 69-518



Inte!r~cean

513 PROBE

F~INAL CHECK-OFIF

SERIAL NO, &;7/Q /

INITIALS , L

DATE _______

READOUT COMPUTEfl VALUES

CO~NDucTIVIT CODUCTIVITY

SALINITY' SALINITY.

TEM.-PERATURE TEMPERATURE

~Y2 ~ ____________
DEPTH DEPTH

1102 Un2  -

REDOX REDOX

TURBIDITY o~ TURBIDITY

L/Q .



AD0A597 892 KINNETIC LABS INC SANTA CRUZ CA p /
IN-SITU FIELD DATA GATHERING STATIONS, F/N FRNICO/8OET,.ECU

UNCLASSIFIED K Al I-APP-11 I II.4 E~EEhE



I "CONDUCT.[EVE TY C .LB -,..C,:,

DATE I.;.-?
I:XSPECTOR ,:- .

PROBE SI: "27/ D!(

CONDUCTIVITY CALIBRATION STANDARD

Model 500CS # t-? /.

Probe value will be obtained when probe is calibrated

Conductivity.
" Millimhos Probe Value7

q -.

. 10: IQ O '4

20

*30
40 WZ_2.-

60

70 "57,?

NOTE: Probe value can be obtained from either S14-A

C.S.T.D. Readout digital display or.fro.i Pin D

on the Recorder outlet with a digital volt

meter.

. Make certain that the lead that is passed through

the conductivity head is a very lo. resistance.

" s - .. -_



i L) nt rOcean

CSTD Calibration Cont.

Notes to CSTD DO pH Calibration

1. This value obtained by inserting a 50 ohzi re-
sistor through conductivity head using clip leads.

2. This value obtained by immersion of temp. sensor in
ice water as close to 0*C as possible while continuously
monitoring ice water with a calibrated thermoieter.

3. This value obtained by immersion of temp. sensor. in
room temperature water while continuously monitoring
temperature with a calibrated thermometer.

4. Steps #2 and #3 are done with stainless steel shield
removed. Care must be taken not to damage sensor
while shield is removed.

5. This value is obtained after depth calibration with
dead weight tester.

6. Zero adjust is set with sensor enveloped in atmosphere
of inert gas (helium; argon)..
Gain adjust obtained in fully air saturated fresh water,

7. Temporary connection is made between circuit commonand the shield wire of the pH electrode. (Or the

shield wire of the redox electrode.). -

.low -.

I.,

- - '-



513 PROBE ASSEMBLY RECORD

Job No: _______________t Date: I(~7?

Customer Name: ly~ y~ r 0A By: ~

* Part Number Description Serial No. Remarks

5138005/5136001 Pressure Case; & Base Plate [2-7 I/ ~ '~ ;k
______________ with mother board' ______~" Z-~i'

5138001-1 Conductivity Sensor I+.

5138006-11 Temerature-Sensor _______

51.38.105 . Temperature Sensor
* Platinum_______

5138006-2 Salinity Compensation
________ ________Network_ _ _ _ _ _ _ _ _ _ _ _ _

*51381al Pressure Transducer _______

5138020 -pH Sensor _____________

5138021 Dis'solved Oxygen Sensor _______ _______

5138002 Turbidity Sensor 7 2 L t1 &

VelocitySensor* ______._...

5132010 Current Regulator t&' 5 S'jl1-

5132011 Voltage Regulator IWV 02 -

S 132014 Conductivity 0 VOD,*5 , 7
5132015 Salinity 0-20 PPT

5132015-1 Salinity 20-40 PPT

5132019 Salinity Auto Range

5132016 .. Temperature ________ 7________

5132116 Temperature, Platinum
Thermistor _____ ______

5132017 Depth

5132013 * Demodulator_______

5132012 * -Amplifi-er

5132018 Chopper gt);L- 7 7 - -.oN"-""il"""
5132126 Dissolved Oxygen

513212S pH

5139300 Protective Cage

5138110 Schryway Carrying Case

S134011A Turbidity 9bV

* ~W~"Ve oc ityt74 IOU>/S(

Sp, Z4



IInterOcean
D-V

513

CSTD CALIBRATION

Probe S/N 62/ '/-
Date & Initial

Voltage or

Test Point Scope Picture DATA

1. Current Regulator RED +15 + 4VDC 7O.

BLK -I5 + 4VDC -/f,

WH -0.000 + .002

2. Voltage Regulator RED +8.00 + .01VDC

1 BLK -8.00 + .01 -Z.coo

3. Chopper YEL Fig A
1800 out of phase

4.' Amplifier GR Fig B

NOTE I-GR FigC ,,

5. Demodulator YEL Fig D
1800 out of phag

. GREY - 0.00 + .01 ,Ocoo

NOTE 1-GREY *r -2.6 + .-2VDC -,ZS-5#

6. Conductivity BLUE .0.000 + 0.002

NOTE 1-BLUE -,14.800 + .10 .L/.

7. Salinity 0-20 ppt BLUE 0.000 + .002

8. Salinity 20-40 ppt GR See table 2.1 in I/
manual

BLUE See table 2.1 in / /
manual

9. Temperature- NOTE 2-BLUE - Thermometer.-00--,.

NOTE 3-BLUE 0-- 7 OC Thernom.-: . 2



j. ntir ceriCONDUCT LXE TY CIL r-~:

DATE
IN\SPE=COR______

CONDUCTIVITY CALIBRATION STANDARD

Model 500CS

Probe valuie Will be obtained when probe is calibrated

Conductivity

Milimihos Probe Va:lue

1.0:__ _ _ _ _

20__ _ _ _

30._ _ _

40 _ _

60. _ _

70 . 2 0__

NT: Probe value can be obtained from eiher 514-A

C.S.T.D. Readout digital display or..fron' Pin, D
on -the Recorder outlet with a dig-ital volt

meter.

Make certain that' the lead that is passed togh
the conductivity head is a very l ow resistance-.

InterOceans systems, inc. /3540 aero ct saii diego. ca. 921 23 I714-565-1,400 /telex 69-50S2



ii

Inter~cean

CSTD Calibration Cont.

Voltage or
Test Point Scope Picture DATA

10. Depth NOTE S-BLUE Shunt Value~ A$

11. Auto-Range GREY -+2.005 + .005

GREEN .+6.50 + .7S

*GREY +1.99 + .01

*GREEN -6.50. + .7s

12. Dissolved Oxygen

NOTE 6-GREEN 0.00 + .01

GREEN See calibration
sheet

13. pH NOTE 7

pH 7- YELLOW .70 + .01

pH -YELLOW, .lvfpH + .01

pH -YELLOW .lv/pH + .01

14. Redox NOTE 7-YELLOW 0.00 + .005

e +Fe.. YELLOW .439 + .005

1S. Turbidity ... GREY 0.00 + .01

GREY .. 1.00 +.01

F InicrOcicansv tms inc. I3540 acro ci, sir. diego. ca. 92123 /714-565-84001 telex 69-50,;2

IN,



InterOcean

513 PROBE

FINIAL CHECK-OFF

SERIAL NO,. .

INITIALS " ... "....

DATE

.- READOUT COMPUTED VALUES

S ... Co c~CrOvUITY , CONDUCTIVITY o ,.

SALINITY SALINITY P't

.FI-IPERATURE TEMPERATURE
TE"IPEAURE•DEPT

I c-

DEPTH. DEPTH

PH PH

REDOX REDOX*

TURBI1DITY TURBIDITY..,O

W 0Oo

;1'.4



!"'i Inter~cean

CTiTD Calibration Cont.!

Iotes to CSTD DO pH Calibration
I

1. This value obtained by inserting a SO ohn re-
sistor through conductivity head using clip leads.

2. This value obtained by immersion of temn. sensor in
ice water as close to 00 C as vossible while contir-uousl:y
monitoring ice water with a calibrated thermometer.

3. This value obtained by immersion of temp. sensor in
room temperature water while continuously monitoring, I
temperature with a calibrated thermometer.

4. Steps V2 and 13 are done with stainless steel shielda
removed. Care must be taken not to damaage sensor
while shield is removed.

5. This value is obtained after depth calibratioll with
dead weight tester.

6. Zero adjust is set with sensor enveloped in atz-osph.re I
of inert gas (helium; argon).
Gain adjust obtained in fully air saturated fresh'water

7. Temporary connection is made between circuit cormon
and the shield wire of the pH electrode. (Or the
shield wire of the redox electrode.).

I ntr con s te .ic 50 coc. ~nd .c. 92- I1-6-'O tlx6-;,,

I I

I -

II

i i

l ncer~ccains system , me. / 354.9 aero ct. s.tn diego, ca. 92t_23 I 714-565-,°400 I telex 69-50O2

) l



513 PROBE ASSEMBLY RECORD
Jo' No: _2_7 Date- _ _________

Customer Name:y

Part Number Description Serial No. Remarks
5138005/5136001 Pressure Case' & Base Plate 1

with mother board 4 Y/cV!L /,='. ,.?.
S138001-1 Conductivity Sensor -4 , -,-
5138006-11 Temperature-Sensor _ _" _ __ _ _

5138105 Temperature Sensor
...._______ _ Platinum _ _ _-_ _

5138006-2 Salinity Compensation
Network

5138101 Pressure Transducer
5138020 pH Sensor _/____'

5138021 Dissolved Oxygen Sensor AM
5138002 Turbidity Sensor 017/ '

&-Velocity Sensor -
S132010 Current Regulator _ ___.."_. ___

5132011 Voltage Regulator _ / " "
5132014 Conductivity "_,____.....

5132015 Salinity 0-20 PPT "___"

5132015-1 Salinity 20-40 PPT _ -=-_"_"

5132019 Salinity Auto Range -

5132016 " Temperature e/ __._

5132116 Temperature, Platinum
Thermistor

5132017 Depth
5132013 Demodulator _________.....

5132012 Amplifier _____

5132018 Chopper ; '

5132126 Dissolved Oxygen

5132125 .... ... pH

5139300 Protective Cage

5138110 Schryway Carrying Case

5134011A Turbidity ___7___"

S-9....d Velocity

co,,p a" 7 00l.

Co pxj



InterOcean

Vy

CSTD CALIBRATION T;i..

Probe S/N (a7_7/0/3

Date & Initial //-O-7P_ 9

Voltage or

Trest Point 'Scope" Picture DATA

1. Current Regulator RED +15 + 4VDC +v.

BLK -15 + 4VDC - 13

H o.000 + .002 V' )-n

2. Voltage Regulator RED +8.00 + .OIVDC +

BLK -8.00 + .01 2.
3. Chopper YEL Fig A

1800 out of phase V

4. Amplifier GR Fig B-

* NOTE I-GR Fig C

5. Demodulator YEL Fig D
1800 out of phase

GREY 0.00 + .01

NOTE 1-GREY -2.6 + .,2VDC -2.55

6. Conductivity " BLUE -0.000 + 0.002 OCCCI

NOTE 1-BLUE * 44.800 + .10 /i,77-
7. Salinity 0-20 ppt BLUE 0.000 + .002

8. Salinity 20-40 ppt GR See table 2.1 in r.///
manual

BLUE See table 2.1 in
manual

9. Temperature- NOTE 2-BLUE - rO-K Therometer 0"

NOTF 3-BLUE ,. Thermor..a:ra' 3 ;

"f



rr r ~InterOcean

CSTD Calibration Cont.

Voltage or

Test Point Scope Picture DATA

10. Depth NOTE S-BLUE Shunt Value

11. Auto-Range GREY +2.005 + .005

GREEN +6.50 +- .7S

*GREY +1.99 + .01.

*GREEN -6.50. + .75

12. Dissolved Oxygen

NOTE 6-GREEN 0.00 + .01 /A
GREEN See calibrationsheet

1 3 . pH NOTE 7

pH 7 - YELLOW .70 + n01

- pH - YELLOW .lv/pH + .01

* pH - YELLOW .lv/pH + .01

14. Redox .. NOTE 7-YELLOW 0.00 + .005

Fe+ + Fe++ YELLOW .439 + .005

15. Turbidity GREY 0.00 + .01

GREY 1.00 + .01 #/,V00 kv

lntcrOceans SIS'stemN. inc. 13540 aero ci .san diego, ca. 92123 / 714-565-8400 / telex 69-50S2

I-.-



interOcean

513 PROBE

FINAL CHECK-OFF

SER I AL NO, -1I'i '

INITIALS - ,i.

DATE :
", -"°I -

" RE4our" COMPUTEDI VALUES

* CONDUCTIVITY CONDUCTIVITY
:.O.:,o.. , 00 I.-:\

SALINITY SALINITY

' ' " 'va/.:""A//

TEMPERATURE TEMPERAURE

" DEPTliH DEPTH.. -, ,V/A .,v/

I*.D0 2  DO

-.. PH. PH

REDox REDOX

TURBIDITY .O 0 TURBIDITY

Ao



*7 r

,c-e]Ocai]- CC.%DUCT , YV. T C. !.L L-I;'.L- ,

DATE I/- 7o - -7
I.%SPij 'OR /Z. 1.

PROBE S/.: t7-71Ii/3

CONDUCTIVITY CALIBRATION 
STANDARD

Model 500CS

Probe value will be obtained when probe is calibrated

Conductivity

Millimhos Prob e Value. .

10:
20 ____, ___

30 [0,9
40 _ _ _so- o .

60

70

NOTE: Probe value can be obtained from either 514-A

C.'S.T.D. Readout digital display or fron' Pin D

on .the Recorder outlet with a digital volt

meter.

IMake certain that the lead that is passed through
--he conductivity head is a very low resistance.-

I. .

I "
Ine!en ~se~ n./34 e( t~ndig.c.913/745580 ce 958

i1



VT-i !nt Ocean :t

CSTD Calibration Cont.

Notes to CSTD DO pH Calibration

1. This value obtained by inserting a 50 ohn re-
sistor through conductivity head using clip leads.

2. This value obtained by immersion ofr teinD. senscr i1"
icewater as close to 0°C as possible while continuously
monitoring ice water with a calibrated thernometer.

3. This value obtained by immersion of temp. sensor in
room temperature water while continuously monitoring
tdmperature with a calibrated thermometer.

4. Steps #2 and U3 are done with stainless steel shield
removed. Care must be taken not to danage sensor
while shield is removed.

S. This value is obtained after depth calibratioz with
dead weight tester.

6. Zero adjust is set with sensor enveloped in atmosphere

of inert gas (helium; argon). 
Gain adjust obtained in fully air saturated fresh water

7. Temporary connection is made between circuit coPmmon
and the shield wire of the pH electrode. (Or the
shield wire of the redox electrode.).

I A. , . " _ - -.-. • ,.,- *1.: -

I

S i

. . I

J I
. C



513 PROBE ASSEMBLY RECORD

*Jb No: 6:Z-7/__ ____513_ Date: _ _ _ _ _ _ _ _ _

;!!W___ 4__) By: in.._ _____~! Customer Name: I____L ____

- Part Number Description Serial No. Remarks

5138005/5136-001 Pressure Case' & Base Plate ~//
4with mother board So____v_

5138001-1 Conductivity Sensor V~ ~+-~

-~~ S138006-11 Temperature -SensOT ok _____

513810S Temperature Sensor
_________ Platinum _ _ _

513806-2Salinity Compensation
53062Network 

_____

5138101' Pressure Transducer

S138020 'pH- Sensor

5138021 Dissolved Oxygen Sensor

5138002 Turbidity Sensor T~I~

~Velocity Sensor _____

5300Current Regulator 6.3613o ~~~

5132011____ Voltage Regulator______

5132014Conductivity . 3 L3o2-5 D P

5305Salinity 0-20 PPT _______

51320IS-1_____ Salinity 20-40 PPT________

_____1 Salinity Auto Range- __

5132016__ Temperature

5132116 Temperature, Platinum ___

Thermistor

5132017 Depth

5132013 Demodulator -

5132012 Amplifier Tt

5132126 Dissolved oxygen

. .................. .. . . . . . . . . . . . . . ...

~ Velo~ity-u ...

sd%,rc-* 'sa



V InterOcean
V~y

CSTD CALI.RATION-

Probe SI ,7 / //

Date I Initial 2/;2.,( 7//"
Voltage or

Test Point Scope Picture, DATA

1. Current Regulator RED +15 +_ 4VDC ± ' .

BLK -IS+ 41VDC

1YH "0.000 + .002 0, 00

2. Voltage Regulator RED +8.00 + .o1VDC .t

BLK -8.00 + .01

3. Chopper YEL Fig A
1800 Out of phase V7

4. Amplifier GR Fig B

NOTE I-GR Fig C /

5. Demodulator YEL Fig D
1800 out of phase

GREY 0.00 + .01

NOTE 1-GREY -2.6 + .,ZVDC

6. Conductivity BLUE 0.000 + 0.00 ,DQO

NOTE 1-BLUE )r ,4.800 + .1of, 7 ?5
7. Salinity 0-20 ppt BLUE 0.000 + .002 } 'A

8. Salinity 20-40 ppt GR See table 2.1 in

n.anual

BLUE See table 2.1 in
manual

9. Temperature- NO1E Z-BLUE L,'& Thermometer 4),

NOTE 3-;LUE 7,I 'q-t"- Therrno':,: /

"*- . . . .



InterOcean

CSTD Calibration Cont.

Voltage or

Test Point Scope Picture DATA
10. Depth NOTE S-BLUE Shunt Value 4/, /
11. Auto-Range GREY +2.005 + .00s

GREEN +6.S+ + ". 7

*GREY +1.99 + .01 '
*GREEN -6.50 + .75

12. Dissolved Oxygen

NOTE 6-GREEN 0O0 + .01 A

GREEN See calibration
sheet

13. pH NOTE 7

pH 7 - YELLOW .70 + .01
*pH - YELLOW .lv/pH + .01

• pH - YELLOW .lv/pH + .01

14. Redox NOTE 7-YELLOW" 0.00 + .00S

Fe++4 Fe"4"4  YELLOW .439 + .OOs1
IS. Turbidity GREY 0.00 + .01

GREY 1.00 + .01 )/. -) "

Intercans .ystem. inc. 3540 aero ct., ,an diego. ca. 92123 / 714-565-8,-:00 telex 69-05sz

'N



InterOcean

513 PROBE
FINAL CHECK-OFF

SERIAL NOS (92-71 .O!
.INITIALS ".

D A T E X . 7 .-." " " .

,-" V

REAOUT COMPUTED VALUES

CONDUCTIVgY CONDUCTIVITY
•ac) c y .

SALINITY SALINITY

TEMPERATURE TEMPERATURE-. 0 2o-. -- t ,Z 0-° c
+ .2

DEPTH O DEPTH 7
. 5,0iO p '.oio AT

D02  DO2

PH PH

REDOX REDOX

TURBIDITY .( TURBIDITY,,.-u



Inter~cean DEPTH SENSOR CALIBRATION

03 0
ERROR ~~~R. DC

0b.CD f01111 110tIIi

It Ia~P

'~1 0

Ab to

IA- i~ CD 1pa4

n a

C, 0

o 0

0 0t

(A t(A 0ot -Z

ft ft

o T I G
Ln U41

CA CA d 0cAZ-X

LAI cbtf0Z
O o 0 0A-

t* C
DqCA
N ii

Inter~cean systems, inc. /3540 aero ct., san diego, ca 92123/ 714-565-8400 Itelex 69-5082



" L _InterOcean

DATE - 7- K
INSPECOR le Al.

PPOBE S/': 6_-2-7/0/_

CONDUCTIVITY CALIBRATION STA.NDARD A tAJ/b A

Model 500CS

Probe value will be obtained when probe is calibrated

Conductivity
Millimhos Probe Value1

0

10: 10.7

20__ _ _

-30 q. 07

40* /./.if
____ . __ ,__.-

60 _ _ _ _ _

70 ,

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or.fron Pin D

on -the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance

I

Intc)cens y~1m~.inc./ 340 eroci an iego Ca 9223 71-565S40 / ele 6950S



CSTD Calibration Cont.

Notes to CSTD DO pH Calibration

1. This value obtained by inserting a S0 oh2 re-
sistor through conductivity head using clip leads.

2. This value obtained by immersion of temp. sensor in
ice water as close to 00 C as Dossible while continuously
monitoring ice water with a calibrated thermometer.

3. This value obtained by immersion of temp.. sensor in
room temperature water while continuously monitoring
temperature with a calibrated thermometer.

4. Steps -2 and 73 are done with stainless steel shield
removed. Care must be taken not to danage sensor
while shield is removed.

5. This value is obtained after depth calibration with
dead weight tester.

6. Zero adjust is set with sensor enveloped in atrzosphere
of inert gas (helium; argon).
Gain adjust obtained in fully air saturated fresh water," " " I

7. Temporary connection is made between circuit cornon
and the shield wire of the pH electrode. (Or the
shield wire of the redox electrode.)

I

a!



513 PR OBE ASSEMBLY RECORD
~job o __________ Date: "

Cu.:;tomer Name: 7~'- /~( <> By:

Part Number Des cription Serial No. Remarks

5133005/S136D01 Pressure Case' & Base Plate &Z71 oi9 CPP"- ic-5,
with mother board I_____ -2'Pl'$t Sousr)r

5138001-1 Conductivity Sensor )0 9QLU 3I~L t /,V ,N
5138006-11 Temperature->Senso-r______

5138105 Temperature Sensor
-~ ______ _________Platinum_ _ _ _ _ _

S138006-2 Salinity Compensation
Network_____________

5138101 ~~~Pressure Transducer___________

5138020 pH Sensor_____________

5138021 Dissolved Oxygen Sensor -

5138002 Turbidity Sensor 2/ '

_____________ & ~i'Velocity Sensor* _ ___

5132010 Current Regulator 6i i.I3/ k-! t

5132011 Voltage Regulator________

F5132014 Conductivity &Y'V- 7 O&t~f

5132015 Salinity 0-20 PPT______________

5132015-1. Salinity 20-40 PPT_______________

5132019 Salinity Auto Range_______________

-~ 5132016 Temperature 2._____ _______

5132116 Temperature, Platinum

5132017 Depth $jO/ o- .
5132013 .Demodulator________

5132012 .Amplifier (o0I~
5132018 ChpeW6jo3J Lc/I~

5132126 Dissolved Oxygen

5139300 Protective Cage.

5138110 Schrywvay Carrying Case ---

S134011A . Turbidity d0 S:

*'-~d.Ve loci ty lt!- tv'.''

JJT V aoh ric-.'> -:&:c' l.S:. I

F,5



iD

I InterOcean

513

CSTD CALIBRATION

Probe S/N -7 .1

Date Initial~4

Voltage or

Test Point 'Scope' Picture DATA

1. Current Regulator RED +15 + 4VDC .-

BLK -5 + 4. TC

WH 0.000 + .002 a,',

2. Voltage Regulator RED +8.00 + .01VDC q

BLK -8.00 + .01

3. Chopper YEL Fig A
1800 out of phase W

4. Amplifier GR Fig B

NOTE 1-GR FigC -

5. Demodulator YEL Fig D
1800 out of phase

GREY 0.00 + .01

NOTE 1-GREY ' -2.6 + .2VDC -2,S-0

6. Conductivity BLUE 0.000 + 0.002 , O.0 D

NOTE 1-BLUE 44.SOO + .10 ly.

7. Salinity 0-20 ppt BLUE 0.000 + .002

8. Salinity 20-40 ppt. GR See table 2.1 in
manual fl

BLUE See table 2.1 in
manual

9. Temperature- NOTE 2-BLUE - OO>-" Thermoze ter.> WZ 'f

NOTE 3-BLUE hTher no -r ..a

-b/k



Inter~cean

CSTD Calibration Cont.

Voltage or
Test Point Scope Picture DATA

10. Depth NOTE S-BLUE Shun~t Value~~

11. Auto-Range GREY '+2.005 + .005

GREEN +6.50 + .75 1
*GREY +1.99 + .01 .

*GREEN -6.50. + ..7S

12. Dissolved Oxygen

NOTE 6-GREEN 0.00 + .01

GREEN See calibration
sheet

13. pH NOTE 7

pH 7 - YELLOW .70 + .01

pH - Y ELLOW IlV/PH + .01

pH - YELLOW .lv/PH + .01

14. Redox NOTE 7-YELLOW 0.00 + .005

Fe++ Fe+++ YELLOW .439 + .005 I
15. Turbidity GREY 0.00 + .01

GREY 1 .00 + .01 ts:,i-

I n tcr )ea ns %wste ms. inc. /3540.tero ct.. san diego. ca. V"12 / 714.5'is- 400) /telex 69-50S2



InterOcean

513 PROBE

FINAL CHECK-OFF

SERIAL NO'.' "-7" /

INITIALS

DATE.......~ o

READoUT COMPUTEI VALUES

CONDUCTIVITY CONDUCTIVITY

,: .... - 4-- ,-j. s- --;j. j.- .- p. , '

SALINITY . SALINITY

TEMPERATURE TEMPERATURE

DEPTH. , DEPT9,000- FT

D.2  D02

.- PH .- PH .

REDOX REDOX

TURBIDITY TURBIDITY

-I/oto., /___ ____



Inter~cean DlEPTH SENSOR CALIBRATION

g~0

E ERRO R {M-EE )Q ~
CA I ftlC

CDI- 
CDD

r+
CD

CD

;~.;0r 0

0 C

o7 0

pi c' r

o 0 (

Wl in

c' i

t- C-

tztz w -

v\ - > o

[nter~cean systems, inc. 13540 aero ct., san diego, ca 92123 I714-565-8400 Itelex 69-5082

..................



CO NDUCT fVTY CAL i~.T':

D AT Z

I 27S PE CT OR
P.ROBE S/: ,)/0/7

CONDUCTIVITY CALIBRATION STANiDARD

Model sooCS

Probe value will be obtained when probe is calibrated

I "" o conductivity
Millimhos Probe Value4

0 D
10: /A.___"-

20 ID,__
30 ___-/ __

40 -_ _ ._ _ _ _

40so.. - . I

60 . /3
70 "_ _"g._ _

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or fron Pin D

on the Recorder outlet with a digital volt

meter.'.

I-lake certain that the lead that is passed through

the conductivity head is a very low resistance

I

* InterOceans system,,, inc. / 3540 aero ct. ,an diego, cai. 9 !23 I 714-565-S400 / telex 69-5082



&TterOcean

CSTD Calibration Cont.

Notes to CSTD DO pH Calibration

1. This value obtained by inserting a 50 ohin re-
sistor through conductivity head4 using clip leads.

2. Thsvalue obtained by immersion of temp. sensor in
ice water as close to 00 C as possible while contin-ucousl':
mnitoring ice water with:a calb e t1romtr

room temperature water while continuous.1y monitcring,
tdmperature with a calibrated thermometer.

4. Steps #2 and 9'3 are done with stainless st"eel shield .
removed. Care must be taken not to darince seno
while shield is removed.

S.This value is obtained after depth- calibration with
dead weight tester.

I6. Zero adjust is set with sensor enveloped in atmZosphere
of inert gas (helium; argon).
Gain adjust obtained in fully air saturaTted freshWate;r~

7. Temporary connection is mad& between circuit conmon
and the shield wire of the pH electrode. (Or the
shield wire of the redox electrode..).

.1

I. *iI



513 PROBE ASSEMBLY RECORD

Job No: __71 Date: / _"______

Customer Name: A, r~. ' " By: "

Part Number Description Serial No. Remarks

5138005/5136001 Pressure Case & Base Plate 7a ,5" 0 47Cf
with mother board'

5138001-1 Conductivity Sensor /4b--wotc Tc

5138006-11 Temperature',Sensor _ ____ b.S.

5138105 Temperature Sensor
Platinum

5138006-2 Salinity Compensation
.... __Network

5138101 Pressure Transducer '81

.... 5138020 pH Sensor "__----__

5138021 Dissolved-Oxygen Sensor

5138002 Turbidity Sensor ______"- ___

dwift Velocity Sensor LL...
5132010 Current -Regulator ' L3 ,Pe1.,

5132011 Voltage Regulator . 1 2O O6 '

5132014 Conductivity "$'b I5l "6 ..

5132015 Salinity 0-20 PPT _-----__

5132015-1 Salinity 20-40 PPT ._._-----_"

5132019 Salinity Auto Range ..

5132016 Temperature

5132116 Temperature, Platinum
Thermistor .. . .. . . ..__

5132017 Depth 'b2. " -$V
5132013 Demodulator ____-,__...__

5132012 Amplifier .. 3 &1077., ......

5132.018 Chopper ' 5 ., _ __ .. _

5132126 Dissolved Oxygen

5132125. pH

5139300 Protective Cage

5138110 Schrywa- -arrying Case

5134011A Turbidity .. Op 383

sa1thd Velocity U' rVM1______

,W LO

I0



•J nterOcean

-ece- ,Vx
CSTD CALIBRATION0 v7

Probe S/N 4,~

Date initia .4~

Voltage or

Test' Point Scope Pictu're DATA

1. Current Regulator RED +15 + 4VDC

BLK -15 + 4VrDC

WH -0.000 + .002 --- /

2. Voltage Regulator RED +8.00 + .01DC S,0o

BLK -8-00 + .0 1

3. Chopper YEL Fig A
1800 out of phase

4. Amplifier GR Fig B

NOTE I-GR Fig C

5. Demodulator YEL Fig D
1800 out of phase

GREY 0.00 + .01 1 .0

NOTE 1-GREY -2.6 + .2VDC

6. Conductivity BLUE 0.000 - 0.002

NOTE 1-BLUE 44.SO + -in,

7. Salinity 0-20 ppt BLUE 0.000 + .002

S. Salinity 20-40 ppt GR See table 2.1 in /;
manual

BLUE See table 2.1 in .
manual

9. Temperature- NOE 2BLUE / d - The;r.:t Q

NOTE 3-BLUE 22-2. :Therio2

InP.ite,'3kcans system-. inc. / 3540 ucro ct.. sati digco. ca. -',23 / 7i4-5'5-:4@0/ tekx 6950.-.



Int erOcean

CSTD Calibration Cont.

V0olta ie or
Test Point Scope -icture ,X?7.

Sh .t o, .,

i0. Depth .,NOTE S-BLUE Shunt Value

II. Auto-Range GREY +2.005 + .005

GREEN +6.5U + .7S

*GREY +1.92 + .01

*GREEN -6.50 + .75

12. Dissolved Oxygen

NOTE 6-GREEN 0.00 + -01

GREEN See calibratioz

sheet

13. pH NOTE 7

pH 7 - YELLOW .70 + .01

pH - YELLOW .v/pH + .01

pH - YELLOW -. iv/pH + .01

14. Redox NOTE 7-YELLOW" 0.00 + .005

Fe+ + Fe... YELLOW .439 + .005

IS. Turbidity GREY 0.00 + .01

GREY 1.00 + .01i/.c' "

Intr )cear. , . c. / 35-10 airo :t.. san die-o. ca. 92 12 -/ 714-55-.-.: / - .3



interOcean

513 PROBE

FJ2Al CHECK-GFF

SERIAL O, O. 7/O/-ff

DATE

REAnouT Vo1 45 COMPUTED VALUES

CONDUCTIVITY CONDUCTIViTY "A
.Q..oo o 0.

SALINITY SALINIT

TEMPERATURE TEMPERATURE

DEPTH 0 DEPTH .,-

DO2  DO2

PHl PH

REDOX REDO<

TURBIDITY L TURBID 'TY

.nter .c s: m n, inc. / 351-0 zero et.. .in di,_o. ca. 9)!-_ / 7I4-5 -S-f. " -"1



Inter~cean DEPTH SL:,$SO)R CALIBPA'TIO2;.

ERROR (C=E=-MF) ;z

4- 0

0 ci

0 0-

0 0
< 01 r_

IA (A >0

> Cn

11t"I -00 0 r+

0
C+ rt-

t' Its 'I

.1.+ _ _ 41Z -

L In
-- ~~: -- --r~l~-

"Z3'

~ ---- ~~~-- . ~ - -.- -



nerOcean r C..

CONDUCTr,"TIY CALIBRATIOWN S DARD

IModel 500CS ,_, ?"SdF- r'Q

Probe value will be obtained when prcb? is calibrate.

Conductivity
Millimhos Probe Value'

0

20 "Z', cS ?

30 1 O .. (
j 60 -VI-

70 Yez

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital displar or fro Pin D

on -the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistanze.

1nic.Occans N':%temN. inc. 340 aero ct. an di cgo, ca. 9 23 /714-565-S-001 ,elex - .2
In~c~c~a s :sem..nc./ ' '. . . ...



CS-.D L : J CC, 41~
valu c! -1 1b rerz :

Tis vau C.ie!byimrsinr. eD erSr

nnistor to icJ watr_ wih aino Cionoe.

3,_." o TSY valu ,baine'd by imrs ! itL2.sesri

sitorin ihce;g waztervwt a -ca KL.ra c~d the- ts.

3. This value obtained by irumersion of temo. sensor inj
room temperature water w shile continuousile onito--g
tmperature with a calibrated thermhoreter.

4. Steps #2 and #3 are done with stainless steel shield
removed. Care nust be taken not to darage sensor
while shield is removed.

5. This value is obtained after depth calibration -..ith
dead weight tester.

6. Zero adjust is set .,ith seasor enveloned in atmosphere :!
of inert gas (heliun; argon).
Gain adjust obtained in fuily air saturated fresh !;ate.

7. Temporary connection is made between circuit connonI
and the shield wire of the DH electrode. (Or the
shield wire of the redox electrode.)

.- -I
irc.,

dk!



P/7- 5 .1- PROBE ASSEMBLY RECORD

Jib No: i Date: _ //l _

Customer Name: T-S'co (L By: -Z__________L_

Part Number Description Serial No. Remarks_

5138005/5136001 Pressure Case & Base Plate
with mother board (o 2 7/01Y 134-

5138001-1 Conductivity Sensor ./13 . '/

j138006-11 Te,,.erature Sensor .. ______

51331051 Temperature Sensor
Platinum

5138006-2 Salinity Compensation
Network

5138101 Pressure Transducer 3P p- ps/
5138020 pH Sensor -

5138021 Dissolved Oxygen Sensor

5138002 Turbidity Sensor 4'c y"-vi
Sound Velocity Sensor

5132010 Current Regulator - 2
5132011 Voltage Regulator ___O______--/_

5132014 Conductivity

5132015 & .ini, -_'O P+'j r/

5132015-1 Salinity 20-40 PPT _ _ _ _

5132019 Salinity Auto Range ----- _

5132016 Temperature a/_ _2 _ _6E

5132116 Temperature, Platinum
Thermistor

5132017 Depth Qa'.e_ / _____

5132013 Demodulator /_ _ C.'/ z-'z/

5132.012 Amplifier r, 3 .

5132013 Chopper *

5132126 Dissolved >vyen

e -cI - ___

3811' lC . . ' rr:,i '51:K: ___ fdt ___



~Vx ',/,p,,c

:*J ln1rOcean V.

513

CSTD CALIBRATION

Probe S/N /%1/T//

Date Initial]/" O-7t A.iJ,

Voltage or

Test Point Scope Picture DATA

1. Current Regulator RED +15 + 4VDC 1-13

BLK -IS + 4YD C -1 5

IM "0.000 + .002 , U 0
2. Voltage Regulator RED +8.00 .01VDC

BLK -8.00 + .01 -

3. Chopper YEL Fig A

1800 out of phase
4. Amplifier GR Fig B

NOTE I-CR Fig C

5. Demodulator YEL Fig D

- 1800 out of phase

GREY 0.00 + ,01 C

NOTE 1-GREY '" -2.6 + .2VDC -2. (903
6. Conductivity BLUE 0.000 + 0.002 Z,<))

NOTE 1-BLUE A -4.S00 + .10

7. Salinity 0 20 ppt BLUE 0.000 + .002

8. Salinity 20-40 ppt GR Sec table 2.1 in

r-11 LMIa

B 1.U e tt e 2.1 in

9. Tt p r ;1 Lu i - 2 [11l1- ._T h ;,o:c : ),j.

NOlT : 11.lLULl )1 h -

.c 1() ..1. .. . ... .



InterOcean

CSTD Calibration Cont.

Voltage or
Test Point Scope Picture DATk10. Depth NOTE S-BLUE Shunt Value /A

11. Auto-Range 
GREY +2.005 + .005

GREEN +6.50 + .75
*GREY +1.99 + .01

*GREEN -6.50 + .75

12. Dissolved Oxygen

NOTE 6-GREEN 0-00 + .01

GREEN See calibration
sheet

13. pH NOTE 7

pH 7 - YELLOW .70 + .01
pH - YELLOW .lv/pH + .01
pH - YELLOW .Iv/pI- + .01

14. Redox NOTE 7-YELLOW 0.00 + 00S
Fe Fe... YELLOW .439 + .0OS

15. Turbidity 
GREY 0.00 + .01

GREY 1.00 + .01-/, ,

.-1AC f 4z 0 
b 

,

... .... ... ~ 7, (,. . -
Ii I



aitrOcean

513 PROBE

FINIAL CHECK-OFIF

SERIAL MO. '71 ~

INITIALS

READOUT COMIPUTED VALUES

SALINITY SALINITY

TEMPERATURE TEMPERATURE

DEPTH.DEPTH

REDOX REDOX

TURBIDITY 0TURBIDITY 6)



wvf CiLJ~~~f O.J~VF

INSPE-C7OR

PPOBE S/N 27/ /o

CONDUCTIVITY CALIBRATION STANDARD

Model 500CS- ,

Probe value will be obtained when probe is calibrated

Conductivity
Mi limhos Probe Value;

0 'y

10: I

20D-6
30 J o.12

40

50

60 _ _ _ _

70

NOTE: Probe value can be obtained fro-n either S14-A

C.S.T.D. Readout digital display or fron Pin D

on .the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very lowu resistance-

I-

. .4.



j !D terOcean

CSTD Calibration Cont.

Notes to CSTD DO pH Calibration

1. This value obtained by inserting a 50 cha re-
sistor through conductivity head using clip leads.

2. This value obtained by immersion of temp. sensor in
ice water as close to 00 C as possible vhie continuouslv

* monitoring ice water with a calibrated thermometer.

3. This value obtained by immersion of ter,-. sensor in
room temperature water while continuously monitoring
temperature with a calibrated thermometer..

4. Steps #2 and #3 are done with stainless steel shied
removed. Care must be taken not to dnage sensor
while shield is removed.

5. This value is obtained after depth calibration wi th,

fdead weight tester.

6. Zero adjust is set vith sensor enveloped in at7sphere
of inert gas (helium; argon).

Gain adjust obtained in fully air saturated fresh water

7. Temporary connection is made between circuit coi.mnon
and the shield wire of the pH electrode. (Or the
shield wire of the redox electrode.)

" .

II

5 In r :rO ccu ns , sy,,d er ,,, in.: / 3 5 4 .9 n e ro c t. s< m d ic o o. cal 92 (" . , / 7 1 .4-S A ,S ' / P ." ," ,. :. -- I n :,,,



S13 PROBE ASSEMBLv RECORD

Job No: ba6-7 I Date:

Cu.-tomer Name: ________ y~.1.___

Part Number Description Serial No. Remarks

513o005/5136001 Pressure Case j Base Plate &0? 7/6A 16" -

with mother board __-_______°

5138001-1 Conductivity Sensor _ _ _ _,___-__,__.

5138006-11 Temperature Sensor 7 1( .

5138105 Temperature Sensor
Platinum __

5138006-2 Salinity Compensation
Network

5138101 Pressure Transducer

-- 5138020 pH Sensor _

5138021 Dissolved Oxygen Sensor

5138002 Turbidity Sensor 6-7/ 9/ ,' l'+

Sound Velocity Sensor "_-_.

5132010 Current Regulator (A(- _

5132011 Voltage Regulator (n, 07 q

5132014 Conductivity 10O 1 -

5132015 Salinity 0-20 PPT

5132015-1 Salinity 20-40 PPT

5132019 Salinity Auto Range

5132016 Temperature -2 O 3q

5132116 Temperature, Platinum
Thermistor

5132017 Depth . "

5132013 Demodulator ! 3' ^/4 _

5132012 Amplifier '".- .

5132018 Chopper -3I 3 t

5132126 Dissolved Oxygen

5132125 pH

5139300 Protective Cage

5138110 Schryway Carrying Case

5134011A Turbidity __ _

• - Velocity 7 _ -__._ " __

K , ',#cJ rL: . ,, ". _A 6/5 4.> ,' 3

.. ... ..



j4)Inter~cean n~)~

513 ,

CSTD CALIBRATION all

.... -2 - ,4,
Probe S/N /o27/ 0/7

Date & Initial ! -}-J.' ,,

Voltage or

Test Point Scope Picture DATA

1. Current Regulator RED +15 + 4VDC

BLK -15 + 4 ,D C

WH 0.000 + .o02f7,C33C9

2. Voltage Regulator RED +8.00 + .01VDC I-

BLK -8.00* + .01 -

3. Chopper YEL Fig A
1800 out of phase /

4. Amplifier GR Fig B

NOTE I-GR Fig C

5. Demodulator YEL Fig D
1800 out of phase

GREY 0.00 + .01 ,

NOTE I-GREY -2.6 + .,2VDC -

6. Conductivity BLUE 0.000 + 0.002 -

NOTE 1-BLUE -. '4.S00 + .10 -- /.4?#/

7. Salinity 0-20 ppt BLUE 0.000 + .002' /\/

8. Salinity 20-40 ppt GR See table 2.1 in
manual

BLUE See table 2.1 in
manual

9. Temperature- NOTE 2-BLUE - - Thermoneter.'"

NOTE 3-BLUE - -/__ TheroL~rt ./7



S) InterOcear)

CSTD Calibration Cont.

Voltage or
Test Point Scope Picture DATA

10. Depth NOTE S-BLUE Shunt Value
11. Auto-Range 

GREY" +2.005 - .0OS

GREEN +6.50 + -7S

*GREY +1.99 + .01

.*GREEN -6.50. + .75

12. Dissolved Oxygen

NOTE 6-GREEN 0"00 + .01

GREEN See calibration
sheet.

13. pH NOTE 7

pH 7 - YELLOW .70 + .01
. pH - YELLOW .Iv/pH + .01

pH - YELLOW .1v/pFf + .01
14. Redox . NOTE 7-YELLOW 0.00 + .005

Fe++ Fe... YELLOW .439 + .oOS
15. Turbidity GREY 0.00 + .01

GREY 1.00 + .01 4

Intcrceans .'stem .ae. / 3540 nero ct., san diego, ca. 9212 / 714-565-8400 / elex 69-5082



Inte"r~cean

513 PROBE

FINAL CHECK-OtcFF

SERIAL NO, 7

hINITIALS -eH

PNTE -22

* READnOUT COMPUTEG VALUES

CONDUCTIxVITY CONDUCTIVITY

SALINITY. SALINITY

T"EmPERATURE TEMPERATURE

DEPTH. DEPTH

DO2  .DO 2 ..

REnox PREDOX'

TURBIDITY e2 TURBIDITY
4J 00D



, j - In~rceanl CO,:DUCT,_VrTV ..Y a'_ ,::

I:.Csc .io a -nH
DT E

P?.3E Sl'. b,2171 bI7

CONDUCTIVITY CALIBRATION STA1.DARD

Model SOOCS

Probe value will be obtained when probe is calibrated

Conductivity
Mil limhos Probe Value4

0 • -.- O.OLD

10: .!_ ,___.

20 Oo
30 " 1 ,o 7
40 .: : -f7 .
so : p , 4 L -

60 _, __. __

70 __ _ _

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or-fro.i Pin. D

on .the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance-

S.

I
! --

ilnrcrOccans systems,. inc. / 3540 aero ct san die,,o ca. 92 !23 / 714-565-8400 / ielex 69-50S2



-- -- --- -- -

CSTD Calibration Cont.

No te-s to CSTD DO pH Calibration

1., This value obtained by inserting a 50 ohn- re-

sistor through conductivity head using clip leads.

2. This value obtained by immersion of temnp. senr t~r
ice water as close to 00 C as vossible whAile cozrti-I._-,'5,
monitorina ice water with a calibrated termuometer-

*3. This value obtained by 'immersion of temp- sensor in .

- ~ room temperature water while continuously m.onitcrn
temperature with a calibrated thernometer_. Lr.n

4. Steps #2 and #3 are done with stainless s tael s IieldC
removed. Care must be taken not to damage sensor
while shield is removed.

* 5. This value is obtained after depth calibration With. I
r dead weight tester.

6. Zero adjust is set w.ith sensor enveloped in atnosphere,
of inert gas (heliun; argon).

Gain-adjust obtained in fully air saturated fresh'water~

7. Temporary connection is made between circuit com~mon
and the shield wire of the pH electrode. .Or the

-shield wire of the iedox electrode.).

ir~cass-tenN n. 54 er c..sn 11oo a.921 ]' 14-55S- ( 61teex6-, -* Z2



Instrument Calibration Test Sheets
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CSTD CALIBRATION

Probe S/N 6Z4O r1J

Date & Initial

Voltage or
Test Point Scope Picture DATA

1. Current Regulator D, -- --. &

2. Voltage Regulator

- r,9
3. Chopper o

4. Amplifier

5. Demodulator 0

6. Conductivity O/C

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

10. Turbidity

\I



FINAL QCFX2-CFF

5SiIALZ NO. Z 6O
INITIALS

DATE

READrUT COMPUTED VAWS ,T

CCDUCrI'Y CONL)rrVITY b'.Vr+ CJ.4AA
BEFORE AFTLER 5~
ZEli/SPM I ZEIR)/SPAN ',o I.00 I

LNISALINIT

TEMARE ERAURE f s

'DEPTH DEPTH

D 2  DO2

pH

49O)G REDOX

Pr D 00 7'7

I ;k ~ ~ ~ 7 I to 
fTUIRB- .. 4 -!.. 1 .. I . . . . I D ....ITY"J . . 1 . . .. 'a- i -¢,k.. .. . ... .



CONDUCTIVITY CALIBRATION

DATE__

INSPECTOR

PROBE S./X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Conductivity Probe Value
Mi 11 iohms

~oct 75-0D

2.0 / 99

5o oo,_

'/000 L4 ov

16 o 91?

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D

on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance.



r

CSTD CALIBRATION

Probe S,'N- - - ,r,, ~

Date & Initial ... .

Voltage or

Test Point Scope Picture

Cjrr~flt Rtqutat .jr Ft, _ ,.. . A*#'

++
4 (2, %

0 /(

)enmr>,uv lator 0 k(

. -'._iduct iVltY

Salinity 0-20 ppt

H. Salinity 20-40 ppt

9. Temperature

10. Turbidity

AllI-



PROBE

FINAL CHEDK-OFF

SERIALNO. ____

NITIALS

DATE

READOUT COMPUTED VAJES NOTES

CDUCTIVITY jC TIVIY DJ, '+ ClAA),

BEFORE j AFTER
ZE1rO/SPAN I ZERO/SPAN ,

SALINITY SALINITY

TEMERATURE TEMPEATRE

DEPTH DEPTH

DO2  DO2

pH pH

REDOX REDOX

't TUBI 'tio Jaj.
'ITRBIDITY ,0 TURBIDITY

' ____ _ _ _ _ _ __ _ _ _ _ _ _



CONDUCTIVITY CALIBRATION

DATE

INSPECTOR_

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Conductivity L oi 7- Probe Value
Milliohms

I .. l, vo

2__ __ _ /,99

5 3.oo

_ _ _ _q. 00

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D

on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance.



CSTD CALIBRATION

Probe S/N T20 4

Date & Initial

Voltage or

Test Point Scope Picture DATA

+ A cl 7 .-

1. Current Regulator _ .2 A J

.,.. - 3 -f

f

2. Voltage Regulator

3. Chopper oK

4. Amplifier oK

5. Demodulator 0K

6. Conductivity o

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

10. Turbidity

NL|



PROBE

FINAL CNBM-CF

SERIAL No._ _ _ _

INITIALS

DATE_

READOUr COMPUTM VAUJFS waMs

BEFORE AFTER
Z /aP- ZERO/SPAN oi c v

SALINITY SALINITY

DEPTH DEPTH

D 0 2 D 0 2

pH pH

REDOX REDfX

_____ ,2 .At r

TUJRBIDITY T U.JRBIDITY

, 0. 00



CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Conductivity Probe Value
Milliohms

9, o0 4 00

to -I00

.0 ,00

3.00

"7 7.00

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D

on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance.



CSTD CALIBRATION

Probe S/N 7 /- /0 7

Date & Initial OC4 /

Voltage or
Test Point Scope Picture DATA

+ Mi1oc- 79

1. Current Regulator f,

4 19f

2. Voltage Regulator 4- 701%
w_ 7 ,%f

3. Chopper oh:

4. Amplifier K

5. Demodulator 0 /

6. Conductivity 0(

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

10. Turbidity

SA - SeA) see- ,) q

q t~ acs. c- OA LC*K
609 cj 2



PROBE

FINAL CiaEM-CFF

SERIAL NO. ( ZF 00

INITIALS __

DATM__

READOLTr COMPUTED VAIES NOTrES

OCcDUCrIVIIY CCNrxiCrIVITY D0- 'i
BEFORE AT

SALINITY SALINITY

TEMPEAIEURE d4r~~

DEM DEPIH 0 L L c

PH PH

RFXlQX REDXX

TUBMD T1URBIDITY )

_________ I _____________ ________________ _____________________0_



CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Conductivity Probe Value
Milliohms

2-0 ,00

so 300

60 'too

ISO " ,0 0

NOTE: Probe value cdn be cbtained from either 514-A

C.S.T.D. Readout digital display or from Pin D

on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance.



CSTD CALIBRATION

Probe S/N -_ _ _ ___ n___

Date & Initial _ _ CA__ _

Voltage or

Test Point Scope Picture DATA

1. Current Regulator ,r-- a

4 (1.,.

2. Voltage Regulator

.f 9,oo

3. Chopper

4. Amplifier O&

5. Demodulator

6. Conductivity

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

10. Turbidity '4. . S
-t )ct



PROBE

FINAL CHECK-OFF

SERIAL No. 27(Oo&
INITIALS

DATE

READXT COMPUTE VALUES NOTES

OONDUarIVITY ONDUCTIVITY +t A)
BEFORE Al=E
Z i/SPAN j ZERO/SPAN

SALINITY SALINITY

TEM~PERAURE TEPERAURE

())0,0o00~o

DEPTH DEPTH

DO2  DO 2

pH PH

REDOX RE2OX

TURBIDITY IURBIDITY I 0 (1 .30 o4 4

0 0 0"

I';"

I . . . II II III hil Il n II I . . . . ...



CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Conductivity Probe Value
Milliohms 30 oc_- +

/O (.o/

30 _ .__ _

'10 __ .__ __

(.00

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D

on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance.



CSTD CALIBRATION

Probe S/N ( O 6

Date & Initial

Voltage or

Test Point Scope Picture DATA

1. Current Regulator 
4 

FFlet 
I, 

4 It.1l6

2. Voltage Regulator

4 ?,99

3. Chopper

4. Amplifier O (

5. Demodulator

6. Conductivity of(

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

10. Turbidity



PROBE

FINAL INITI

SE.IALN.____o___

DATE _ _

READOUIO 2 1l VALUES NOTES

CO I" CONDUCTVIT V; I. 4- CqtA ,U 04 79
BEFORE AFTrER
ZEI)/SPM~ ZERO/SPAN

SALINITY SALINITY.

PEAUR EPERAdUR £O

DEPTH DEPTH

DO 2  DO 2

pH pH

REflOX REDXX

'TURBIDIT TUnRBI.DITY (

t I;
. .. . 2" . . ..- - ll ' t . . . . : t " l '-All- ' Il



CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Conductivity Probe Value

Milliohms

VO k, 00o

(L0 00SZLO 2,00

3 ei _,00

S40 q,&o

6o 6,00

_ _ 7.00

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D

on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance.

S



CSTD CALIBRATION

Probe S/N 2i k2

Date & Initial

Voltage or

Test Point Scope Picture DATA

1. Current Regulator

2. Voltage Regulator

f--+ .99

3. Chopper

4. Amplifier O(

5. Demodulator

6. Conductivity

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

10. Turbidity



FINAL CHECK-OFF

SERIALNO. -CZ71OSO

INITIALS

DATE

READOUT COMPUTED VAUES NOTES

COND WTY ONDUCnIVnY W n 5 (IC. ow 4o o.. 75
BEFORE AFTERZERC/S;t ZERO/SPAN

SALINITY SAJINrTy.

-Oo {__________ _________________________

DEPTH DEPTH

DO 2  O2

pH pH

REDOX REEXJX

TURBIDITY TURBIDITY
fj41. (,o 0

0001"



CONDUCTIVITY CALIBRATION

DATE________

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Conductivity Probe Value
Milliohms , od 79

to .- /oo

0 3,00

,40 -./ aa

so. _ _ _ _ _

10. _ _ _ _ _

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D

on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance.



CSTD CALIBRATION

Probe S/N_________

Date & Initial

Voltage or

Test Point Scope Picture DATA
I9 or-f 79

} .,.. p % { - ,,£'

1. Current Regulator _ fZ,;0

t,2Mj

2. Voltage Regulator -O4A -7 "

, ;,.-t .oQ f -7 '

3. Chopper 0 K

4. Amplifier Of(

5. Demodulator b K

6. Conductivity

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

10. Turbidity



PROBE

FINAL CHECK-CFF

SERIAL NO. & oI
INITIALS __ _ _ _

DATE __

READOL1r COMPUTED VP=E NOYTES

c0NDUCTIVITY 9ODCTVT c.-
;'ORE AFTER

ZERQJ/SPAN ZERQ/SPAN

SALINITYi SALINITY

DEPTH DEPTH

DO 2 D02

pH pH

REflOX REDOX

qURBIDIT TU0 IRBIDITY

r~tjo /(,00

Ty7



CONDUCTIVITY CALIBRATION

DATE_

INSPECTOR_

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS WA% (b
? .oo

Probe value will be obtained when probe is calibrated

Conductivity Probe Value
Milliohms ;. oC-A"g~too

Jo /.00

3.00

, 0 ,0

76o
,o ___._____ .

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D

on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance.



CSTD CALIBRATION

Probe S/N ___ __ __ _

Date & Initial

Voltage or

Test Point Scope Picture DATA

1. Current Regulator ,

I'- All I

2. Voltage Regulator

+ %
3. Chopper 0

4. Amplifier 0

5. Demodulator 0

6. Conductivity

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

10. Turbidity



PROBE

FINAL NITIAL

DATE _ _

READOUT COMPTED VAJLUF NOTES

XIOJDUCIVITY COCTIxjrVITY DeOS h0
BEFORE AE TER
ZERO/SPAN ZEIR/SPAN se4-.;

60 Y7~/,0 0 __ _ _ _ _ _ _ _ _ _ _ _ _ _ 7

SALINITY SAINrI

TEM4PERATIURE TEMPERATURE '

DEPTH DEPTH

DO2  D 2

pH pH

REDOX REDX

oTBITY ,T URBIDITY , v

q oc'- 9

-L----- _ ___ __ __



2

CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Conductivity Probe Value
Milliohms

:Z, 0d -?
i1 _ .oO

-I2 100

3 
3, o(

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D

on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance.



CSTD CALIBRATION

Probe S/N____________

Date & Initial

Voltage or

Test Point Scope Picture DATA

1. Currenlt Regulator A, PX

2. Voltage Regulator

3. Chopper 
Ot(

4. Amplifier

5. Demodulator

6. Conductivity

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

10. Turbidity , w wor- °

ic 
c 

-



PROBE

FINAL CaIIS-(*7

SERIAL No. 6 _

INITIALS

DATE

READOT OxMPUErD VALUS NORES O
001NUIIY ~CONUCIVITY TZeC&A~BEFORE A?=m

ZWSPAN ZERO/SPAN f35

SALINTY SALINITY

TEM~PERA.-URE TEMPERATUREi sf

(50 .0__ _ _ _____ _

DEPTH DEPTH

DO 2  D 2

pH PH

REDOX REIX

A %I r J.AI

af 0TRBIDITY . 19

04



CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Conductivity Probe Value
Milliohms '0 Z )?

--- ~ 100

___o_ z. 99

q 0 3.99

co g,9 %

NOTE: Probe value c- - o- tined from either 514-A

C.S.T.D. Readout digital display or from Pin D

on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance.



CSTD CALIBRATION

Probe S/N (;7-Z1 0

Date & Initial

Voltage or
Test Point Scope Picture DATA

1. Current Regulator 0 F R--

2. Voltage Regulator D pd-+ 7, 72
- 7,9?

3. Chopper OIC

4. Amplifier o

5. Demodulator Of(

6. Conductivity b

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

10. Turbidity



PIOBE

FINAL CHECK-OFF

SERIALNo. Z!o4

INITIALS

DATE

READOL7r COMPUTED VAUFS NOTES

CONDUC7TIVIT1 CONDUTIVITY T); c-L+BEFORE i AFTER
ZER0/SPAN ZERO/SPAN 0 N7 s

SALINITY SALINITY

TEMPERlATURE TEPMMRE 00 U yq

DEPTH DEPTH & pa~,

DO0 DO2

pH pH

REDOX REDXJX

TURBIDI U f " IRBIDITY

% Qt/.¢ i<.1 ,O



CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Conductivity Probe Value
Milliohms

to (100

-20 3,0b

~ID '100

&0 5. 00

70__ _ _ _ _

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D

on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance.



CSTD CALIBRATION

Probe S/N 60Z__ __ _ _ _

Date & Initial

Voltage or

Test Point Scope Picture DATA

1. Current Regulator -

2. Voltage Regulator

~Th~ - 7.99%

3. Chopper 0((

4. Amplifier H(0

5. Demodulator o((

6. Conductivity

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

10. Turbidity



PF40BE

FINAL CHECX-O)F

SMZIAL NO.- 7 1
INITIALS_____

DATE _ _

READOUT COMPTErD VALUJES NOTES OCCNDUICrTTY CON'DUCTIVITY

BEFOR APMR
ZFRO/SPANJ ZEID/SPAN

SALINITY SALINITY.

TPERAM TEMPERAMMJE

DEPMDE T=

DO 2  DO 2

pH PH

REDOX RFjMOX

TURBIDITY ToO~URBIDITY ~*~
0 _ _ _ _ _ _ __ _ _ _ _ _ _



CSTD CALIBRATION

Probe SIN________________

Date & Initial______ ____

V6lta-ge or
Tee-t--Pztrt Sete-41-i.~e

2. VW.4-ag 1o 1 or

3. ei-rpp~ 3o.0

4. Amp±f-inr

6. Son ri ty

7. 14Itly 0-20 ppt

8. Saliw±-Cy'20-40 ppt

9. Te~ipe1-alure

10. Tu idity



CSTD CALIBRATION

Probe S/N _7io c

Date & Initial_ ___ t zq - 5

Voltage or
Test Point Scope Picture DATA

1. Current Regulator DiF t, ILI .J

2. Voltage Regulator o j + -d.

3. Chopper 6K

4. Amplifier o0K

5. Demodulator

6. Conductivity

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

10. Turbidity



PROBE

FINAL CHXX-CCK

SERIAL No.__ _ _ _

INITIALS

DATE

READOUT COMPUE VALUES NOTES

CONDUCWITY ONLCTIVITY 2 9 o, 7 9
BEFORE AFTER

Ea~SPAN I ZERO/SPAN
• "1 

0 0 "O°  Z- .00

SALINITY SALINITY

DEPTH DEPTH

DO 2  DO2

pH pH

REDOX REOX

TURBIDITY . TURBIDITY

I i.



CONDUCTIVITY CALIBRATION

DATE_

INSPECTOR-

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Conductivity Probe Value

Milliohms

Q' Xi oa-t )9

( - /", 00

3o 3 .ot.:

__ _ __ _0 0

50 .o

70 7-.20

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D

on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance.



CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Conductivity Probe Value
Milliohms

100

30 & 0o

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D

on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance.

V.



PROBE

/ N FINA7L CJMX-<V

SERAL NO. 2 J2

INITIAIS __ _ _ _

DATM__

READOUTr COMPUTED VALUES NOT~ES

CDUCTIVIT CUTIVITY Y'bA i.L)I ~ CKY

ZEW~/SPAN ZERQ/SPAN

SALINITY SALINITY

DEPTH DEPTH

D02  D02

pH PH

REDOX EO

(O000 (. 0(
lo - 6*

1200c+~



CSTD CALIBRATION

Probe S/N____________

Date & Initial

Voltage or
Test Point Scope Picture DATA

1. Current Regulator D;- O )F / a-u

2. Voltage Regulator

3. Chopper

4. Amplifier O

5. Demodulator

6. Conductivity 0 ((

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

10. Turbidity



CONDUCTIVITY CALIBRATION

DATE_ _ _ _

INSPECTOR

PROBE S/X__

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Conductivity Probe Value
Milliohms

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D

on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance.



P140BE

FINAL CHECK-3E

SERIALNO

INITIALS

DATE

READOUT COMPTED VALUES NOTES

COND1=rNvITY n ot-v- c-9i 7'

BEFORE AFTER
Z./SP.AN ZERO/SPAN

go ,0m 0.0 o

SALINITYSALINITY.

TEM4PERA2TURE TEPERATURE cc

(1,2?. 0 0 o

DE2TH DEPTH

DO 2  DO 2

pH pH

REDOX REDOX

TEURBIDITY TURBIDITY

46. sef e -*e: # oo 0o3 .



CSTD CALIBRATION

Probe SIN

Date & Initial _'-'

Voltage or
Test Point Scope Picture DATA

1. Current Regulator o"I

eu.1 - ILI 
I

2. Voltage Regulator 0 o.W J

K
+ ]g

3. Chopper (C

4. Amplifier b[K

5. Demodulator

6. Conductivity F

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

10. Turbidity - Pal

" 1- C- D .. .. .Q l l [BO A



CSTD CALIBRATION

Probe S/N &22IJ
Date & Initial Oc-t i )..-

Voltage or
Test Point Scope Picture DATA

1. Current Regulator

2. Voltage Regulator

3. Chopper

Lo~u /(,-D

4. Amplifier

5. Demodulator

6. Conductivity

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

10. Turbidity



PROBE

FINALI CHECK-OFF

SERIAL NO.

INITIALS __ _ _ _

DATE __

READOUr CDPIE VAJES NOTrES

CONDUCTIVITY CIONDUCTIVITY
BEFIORE AF TER
ZEliD;CSPDA ZERD/SPAN

DPHDEPTH CoxiLork I-r (-o07 r +

ADZ7

71JRBIITYlTUBIDITYL



CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Conductivity Probe Value
Milliohms

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D

on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance.



AD-A097 892 KINNETIC LABS INC SANTA CRUZ CA I S/I AR0IN-SITU FIELD DATA GATHERING STATIONS, SAN FRANCISCO SAY-DELTA,-ETC(U)

UNCLASSIFIED KLI-SI I APP-1-11 NL4. 4 EELN



CONDUCTIVITY CALIBRATION

DATE__ _ _

INSPECTOR__

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Conductivity Probe Value
Milliohms 3. a-. 7O

irm - 1.00

x4.00

__ __ __(.oo

(7.00
70 7 00

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D

on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance.



FINAL OHEC-M~

SERIAL NO._ ___

INITI_

READvxJT COM nM VATIM ~ NOTES

ZE Mo/SPlV ZEFO/SPAN

SALINITY SAILINTY.

TEM.PERNI JR 0 3" TEM4PERATU RE sq:

~, j SPIN) Loiks a/

pH pH

>411B~30 0*TRBIDTY79

LI



CSTD CALIBRATION

Probe S/N 0.,Z1 & 2

Date & Initial

Voltage or
Test Point Scope Picture DATA

1. Current Regulator

, -%I~- IL .&O

2. Voltage Regulator

3. Chopper b(

4. Amplifier o1V

5. Demodulator o1

6. Conductivity

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

10. Turbidity
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